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1.0 SCOPE 

This specification defines the procedures to be used in the 
Acceptance Testing of the Wintec High Pressure Oxygen Filter, 
part number 9-812. The objectives of these tests is to pro- 
vide evidence that the production filters will meet the re- 
quirements of the Wintec Detailed Problem. Statement SP 3400-103. 

2.0 APPLICABLE DOCUMENTS 

The following documents and drawings form a part of this 
specification to the extent specified herein. 

2.1. Specifications 

Military 


MIL-P-27401 B 

MIL-C- 45662 A 
MIL- STD- 79 4 B 

MIL-STD-834 C 

MIL-P-26514, Type I 
Class 2, 1.5 lbs. per 
cubic foot Density 

NASA 

JSC-SN-C- 0005 

TT-I-735 A 
Amendment 2 

MSFC-SPEC-237 A 

NH6000-1 (1A) 



Propellant Pressurizing Agent, 
Nitrogen 

Calibration Standards 

Parts and Equipment, Procedures 
for Packaging and Packing of 

Packaging Data Forms , Instruc- 
tions for Preparation and Use of. 

Polyurethane Foam, Rigid or Flex- 
ible for Packaging. 


Contamination Control Requirement 
for the Space Shuttle Program 

Isopropyl Alcohol (Isopropanol) 


Precision Cleaning Agent (PCA) 

Requirements for Packaging, Hand- 
ling and Transport for Aeronauti- 
cal and Space Systems, Equipment 
and Associated Components . 
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Federal 


Fed Spec PPP-B-636 

a. Type CF, Class 
Domestic 

b. Type CF, Class 
Weather Resistant 


Box Fiberboard 


L-P-278, Type II 
Grade B, Finish I 


Plastic Sheet and Strip, Thin 
Gage, Polyethylene. 


Society of Automotive Engineers 


ARP-598 
1 March 1960 


ARP-599 A 
2 Oct. 1972 


Determination of Particulate Con- 
tamination of Hydraulic Fluids by 
Particle Count Method. 

Dynamic Test Method for Determin- 
ing the Degree of Cleanliness of 
the Down Stream Side of Filter 
Elements . 


ARP-901 


Bubble Point Test Method. 


Rockwell International 


MR09S-005 


MB085-006 


Wintec 

SP3400-103 


Material Cleanliness, Precision 
Packaging. 

Film Transparent Precision Clean 
Packaging (Tinted) . 


High Pressure Oxygen Filter, 
Detailed Problem Statement of 


Drawings 


9-812 


4-2498 


4-2499 


High Pressure Oxygen Filter (HPOF) 
Flow & Proof Fixture 


Bubble Point Fixture 


TEST CONDITIONS 


Standard conditions 


Unless otherwise specified, all tests will be conducted under 
the following ambient conditions: 


Temperature: 

Relative Humidity:. 
Barometric Pressure: 


70° + 20°F 
80% Maximum 
Local Atmospheric 
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Test Equipment 


The required instrumentation will be as shown in the sche- 
matic diagrams of Figure 1 through Figure 3. 

Refer to Table 3 for instrument type, accuracy, range and 
calibration frequency. All instrument calibrations meet 
the standards of calibration of MIL-C-45662 with traceability 
to N. B. S. 

System cleanliness to conform to the cleanliness requirements 
of this specification and specification WSQ-005. 

Test Fluids 

Nitrogen per MIL-P-27401 or equivalent, 
isopropyl Alcohol per TT- 1-735, Grade B. 

Precision Cleaning Agent (PCA) per MSFC-SPEC-237 or equivalent. 

A.11 test fluids entering the HPOF will be prefiltered through 
a 2 micron absolute {or finer) filter. 

Data 

A continuous test log will be maintained for each test speci- 
men. The log shall contain a record of all operations and 
LesLs performed and rhe resultant data for each test- See 
Appendix 1 for test log forms . 

Test Discrepancies 

The failure of any portion of the. test equipment will not con- 
stitute failure of the unit being tested. The test sequence 
may be continued at the discretion of the cognizant test 
engineer if the failure does not represent a danger to the 
facility, test personnel, the unit -undergoing test, or invali- 
date the required test objectives. 

Failure Notification 

In the event that the unit under test exhibits any failure or 
deviation from the test requirements set forth' in this proce- 
dure, notify Mr. Irwin Smith, NASA- JSC, White Sands Test Facil- 
ity, Las Cruces, N. M. , that a test failure has occurred as 
follows : 

a) Notify Mr. I. Smith, Telephone (505) 524-5522 within 24 
hours after failure occurance. 

b) Prepare and submit a written failure report within seven 
(7) calendar days. 
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3. 6 Test Notification 

The Mr. I. Smith, NASA-JSC, White Sands Test Facility, and 
the Government Inspector, as required by the applicable pur- 
chase order, shall be notified at least 48- hours prior to the 
performance of any scheduled test so that authorised repre^ 
sentatives may witness the test as required. 

4.0 TEST PROCEDURE 

Unless otherwise specified, the acceptance tests are to be 
performed on all deliverable HPOF assemblies prior to de- 
livery. The tests are to be performed in the sequence shown 
in Table 2. 

4.1. Inspection of Product 

4.1.1 Each HPOF assembly (P/N 9-812) shall be inspected for con- 

formance with the drawing requirements. The areas of inspec- 
tion shall cover: 


A » 4.1.2 


A 


4.1.3 


4.2 


Finish 

Workmanship 

Dimensions 

Identification 

Certified Materials and Processes 

Inspect the TIG weld that joins the two 20-3 265 

rings with a 40X binocular microscope. _There shall be 
no cracks or breaks in the welds. ' . 

Measure the weight of each HPOF .assembly to the nearest 10 
milligram and record the weight. The weight of the IiPOF 
shall not exceed 7.0 grams. 

Proof Pressure 


A 


4.2.1 


Install the HPOF into Fixture 4-2498 as shown in Figure 5. 


4.2.2 

4.2.3 


Install the IIPOF and 4-249 8 fixture into a proof pressure test 
system as shown in Figure 1. 

With the outlet of the 4-2498 Fixture vented to atmosphere, 
pressurize the inlet of the fixture to 668 + g Kg per sq. 
cm. ( 9500 + pnia) with GN2- Maintain this pressure for 
5 + i minutes. Reduce the pressure to atmosphere by venting 
the inlet side of the HPOF. 


4.2.4 The IIPOF shall not collapse as a result of this test. 



WSWTEC Corporation • 


>223 West lm >i 



tIM HfehwdV, tos Angeles. Ca'sfornia 90045 • (213) 6'tl ->5300 I t'iex. 67*3105 



TP 259 


A 4.2.5 DELETED 


4.3 Bubble Point 

4.3.1 The 4-2499 fixture and transfer tube shall be flushed with 
IPA that has been filtered through a 0.8 Snicron or finer 
membrane. 

4.3.2 Install the HPOF into Fixture 4-2499. 

4.3.3 Measure and record the surface tension and temperature of the 
Isopropanol (IPA) that will be used.. 

4.3.4 Prefilter Isopropanol (IPA) through a 0.45 micron membrane. 

‘ Measure and record the surface tension and temperature of the 

- - i prefiltered IPA. This IPA is to be reserved for bubble 
point testing of the HPOF assemblies . 

4.3.5 Attach the HPOF and Fixture 4-2499 to a transfer tube. The 
transfer tube is a part of the Bubble Point Test system. 
Figure 2. 

4.3.6 Using a Hypodermic syringe, fill the transfer tube with IPA 

I (reference paragraph 4.3.4). 

4.3.7 Attach the transfer tube to the Bubble Point Test System, 
Figure 2, The 4-2499 Fixture shall be in a vertical position. 

A 4.3.8 Pressurize the HPOF to 1.45 to 1.52 Kg/cm 2 (8 to .14 in, Hq,) 

100 to 190 in- H 2 O. The IPA in' the transfer tube 

will be forced through the HPOF to wet all internal surfaces 
of the HPOF. The IPA will rise in and overflow the open 
port of the 4-2499 fixture. All bubbles of entrapped air 
shall cease to emit from the test fixture before proceeding 
with the next step. 

A 4.3.9 Reduce GN 2 pressure tm 1.068 Kg/cm 2 (1.0 in. Hq, 14 in. H 2 0) 

open valve (a) and allow the excess IPAin the trans- 
fer tube to drain out of tube. Close the valve ffl) . 

4.3.10 Assure that the open part of Fixture 4-2499 is filled with 
IPA. 

A 4.3.11 Increase the GN 2 pressure to- 1.154 Kg/cra 2 (3.5 in. Hg, 47.6 

in. H 2 0) for 2 min. Then increase the pressure at a rate of 1.051 
Kg/cm 2 /minute (0.5 in Hg, 7.0 in. H 2 0/minute.) 
until the first train of bubbles emit from the HPOF. This 
is the initial (observed) bubble point and shall be recorded. 
The initial bubble point shall be corrected. 
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4.3.12 


Method for determining surface tension correction factor. 


4.3.13 


4.3.14 

4.3.15 

4. 3.16 
4.4 

4.4.1 

4. 4. 1.1 

4.4.2 

4. 4. 2.1 


ST = C x R x D Where: 

ST - Surface Tension - Dynes/cxn 
C = 16.5 {Capillary Tube Constant) 

R = Difference in Rise of Fluid in cm. 

D = Density of Fluid at Measured Temp. 

Method for correcting the observed bubble point to standard 
conditions. 

Where: 

3?s = (P - 3b) 21. 15 Ps = Standard Bubble Point 

ST P = Observed Bubble Point 

(in. Hg x 13.596 = J in. H 2 O) 

1 ' (PSID x 27.687 = in. H 2 0) 

d = Density 

h = Immersion Depth, Inches 
ST = Measured Surface Tension 
21-15 = Standard Surface Tension 

The standard bubble point (P s ) shall be greater than (TBD) 

Kg per sq. cm. (TBD inches of water) . 

Remove the 4-2499 fixture from the bubble point test system 
and flow prefiltered (0.45 micron) GN 2 through the KPOF to 
remove all or mie resrductx rra. * 1 

Remove the HPOF from the 4-2499 fixture. 

Clean Flow- Differential Pressure 

Install the 4-2498 flow fixture into a flow system as shown 
in Figure 3. 

Conduct a tare test to measure the. system differential pres- 
sure (AP) at flow rates 0 . 045/ 0 .061/ ando.076 ACFM (1-28 / 

1-71 and 2.14 SCFM) of GN2 with an inlet pressure of 29.18 
Kg per sq. cm. ( 400 + 5 psig) • Record the tareAP at each 

flow rate. 

install the HPOF into the 4-2498 fixture. 

Install the HPOF and 4-2498 fixture into the flow system 
(reference Figure 3) and conduct a flow-Ap test at flow 
rates of 0.045/ 0.061 and 0.076 ACFM (1. 28/1-71 and 2.14 SCFM) 
of GN 2 with an inlet pressure of 29. 18 Kg per sq. cm. ( 4 00 
+ 5 psig) . Record theAP and temperature at each flow rate. j 
This will be the gross-Ap at the three noted flow rates. 


I 

t 
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4. 4.2.2 Subtract the tare- A P from the gross- Ap for each respective 
flow rate. The difference will be the net-Ap for each flow 
rate. The net- A P shall not exceed 300 PSID. 

4.4. 2.3 Remove the HPOF assembly from the flow system and the 4-2498 
flow fixture and set the HPOF aside. 

4.5 Cleanliness Verification 

4.5.1 Clean the 4- 2498 flow fixture by thoroughly flushing with PCA 
solvent that has been prefiltered through a 0.8 micron or 
finer filter. 

4.5.2 Carefully install the HPOF assembly in the 4-2498 flow 
fixture. Flush the HPOF in both directions by flowing pre- 
filtered {0.8 micron or finer) PCA through the HPOF. 

4.5.3 After flushing the HPOF in both directions, take a sample of 
the PCA effluent while flowing one direction, then in the 
other direction. Fifty (50) mil of PCA effluent shall be 
sampled in each flow direction. The effluent samples may be 
drawn through a Wintec viewer sampler that has been loaded 
with a precleaned and pre counted 0.8 micron, 47 min. mem- 
brane {Type AA or equivalent) . The membrane shall be examined 
and a particulate count made per the requirements of ARP RRR- 

4.5.4 The particulate count shall not exceed Table I, Level 25 of 
JSC-SN-C-0005 as noted below: 


Particle Size Range 

<- 5 microns 
5-15 microns 
16 - 25 microns 
^>25 microns 


Particles/100 ml 

no silting 
19 
4 
0 ’ 


4.5.5 If the particulate count of paragraph 4.5.4 is exceeded, re- 
peat paragraphs 4.5.2 and 4..S.3 until the HPOF meets the re- 
quirements of paragraph 4.5.4. 

4.5.6 Remove the HPOF from the 4-2498 fixture. 

4. 6 Drying 

4.6.1 Place the HPOF in a precleaned aluminum dish and place in a 
vacuum oven. Dry the HPOF at 170 + 10 degrees F for 15 
minutes without a vacuum and 30 to 45 minutes at a pressure 
of 25 to 28" Hg. 
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Pinal Inspection 


4.7.1 Visually inspect the HPOF assembly before packaging to assure 
the unit did not sustain any damage as a result of the accep- 
tance testing and handling. Assure that there are no particles 
on the exterior surfaces of the unit. 

5 . 0 PACKAGING 


NOTE: Inner packaging shall be accomplished in the Clean 

Room. 

Insert the unit into a 2 mil tinted nylon "C" Bag (para 2.9) 
approximately 6x3 inches . The inside of the bag shall 
meet or exceed the requirements of PB095-005, Level 1. 

Partially seal bag leaving corner open, evacuate air, and 
final heat seal bag. 

Attach an Inspection Seal over the final heat sealed ends of 
bag. Figure 4B. 


5.1.1 


5.1.2 


5. 1. 4 


5.2.1 


5.2.2 


Place the sealed unit into a 6 mil anti-static polyethylene 
(para 2.10) contamination barrier bag approximately 6x3 
inches. Insert a Cleanliness/Identifi cation Tag, Figure 4A 
into bag and partially heat seal bag, evacuate bag, and final 
heat seal bag. The inside of the bag shall meet or exceed 
the requirements of PB0295-005, Level 3. 

Unit Packaging 

Wrap the packaged unit in a 1/2 inch thick sheet of polyurethane 
foam. Tape overlap using 1/2 inch wide masking tape. 

Place wrapped unit into box (para 2.7a) and seal using re- 
inforced tape. 


5.2.3 Stamp side of each box with the following information: 

Item Name: High pressure oxygen filter (HPOF) 

Manufacturer’s Part Number: 9-812 
Quanity in Package 

Clean Marking: This unit has been cleaned to Table I, Level 

25 of JSC-SN-C-0005 . 

Traceability Identification 
Serial Number 

Mfg; Wintec Division of Brunswick Corporation 
Buyer Purchase Order Number 
Date of Packaging 
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Shipping Container 

Unit packages shall be placed into a Weather Resistance Fiber- 
board Container. 

Test data and associated data shall be enclosed in an envel- 
ope and placed xnside of the Shipping Contaiiier. Close and 
seal container using gummed reinforced tape. 

The container shall be marked v/ith information specified in 
para 5.2.3. 

DATA PACKAGE 

The data package shall include but not be limited to the follow- 
ing items as applicable: 

a) Statement of Certification 

b) Visual Inspection Characteristics (data sheets) 

c) List of Dimensional Inspection Requirements (data sheets) 

d) Copy of Suppliers Shipping Document. 
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FIGURE 1 

PROOF LOADING TEST SET-UP 


Pressure 

Gage 
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FIGURE 2 

BUBBLE POINT TEST SET-UP 



-15- 


W1MTEC Corpoiation «• G?.'’3 VV(*-,t lnwori.:! ilighvw/. Li'sAii.idi’s, Caluofiiiii 90045 0 (213) 641*4300 Telex. (w-310o 





TP 259 


^jgv gvwttmn 


FIGURE 3 

GAS FLOW TEST SYSTEM 
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4A IDENTIFICATION LABEL 


WIKVEC DIV. - BRUNSWICK COUP, 

5223 Imperial Highway 
Los Angeles, Calif. 90045 
Coa'e. 21550 

• DO NOT OPEN 

EXCEPT' IN A CONTROll ED ENVIRONMENTAL FACILITY 

, 9-812 

P/N: — S/M 

PART K'A.ViD MQE QTY. 1 ea • 

i CObf. P/N: 


CONTRACT— -ISAS. _JL 3 AA §. L 


CUSTOA'iHR. 


CLEANED PER- 


NASA 

JSC-SN-C— 0005 


-SE:RVICE-9TZ2iN 


4B INTEGRITY SEAL 

< ' " ’ s ”"A 

• V/IN1FC ’ 1 

iiisrmiCK an * : 


M ii i ifr-y *n~- - m. t n* um » 4 mA •* ** 


V.TN11X Tn:i.LswifL O i|>. 


ir?j w. i.i.i.-nUii ii>w in Cni viwr- • !?»:«) ml. 4300 



VVfMTEC DIVISION Brunswick Cor;., 5223 W. Impsnol Los Angdos, Cul. 90045 > (213] 641-4300 


—.4-2498-5 plug* 

— MS28775-008 "O" Ring 
MS 2 8 77 4-00 8 ”0" Ring 



*Place smaller diameter of plug toward HPOF (9-812) . 


FIGURE 5 

PROOF LOADING FIXTURE CROSS SECTION 
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TABLE 3 


EQUIPMENT & INSTRUMENT LIST 


Instrument 

Manufacturer 

Size 

Serial No. 
Range 
Accuracy 
Calibration 

Instrument 

Manufacturer 

Size 

Serial No. 
Range 
Accuracy 
Calibration 

Instrument 

Manufacturer 

Model No. 

Serial No. 

Range 

Accuracy 

Calibration 


Pressure Gage 
US Gauge 
6" Dia. 

0013 

0 - 20,000 

1 % 

90 Days 

Pressure Gauge 
Ashcroft 
5" Dia. 

0008 

0-60 psig 
1 % 

90 Days 

Ap Transducer System 

Validyne 

CDIZ 

5101 

0-100, 0-300, 0-1000 PSID 
1 % 

Prior to Use 


Instrument 

Manufacturer 

Model No. 

Serial No. 

Range 

Accuracy 

Calibration 

Instrument 

Manufacturer 

Model No. 

Serial No. 

Range 

Accuracy 

Calibration 


Temperature Indicator 
Barber Coleman 
Type 7 
46H 2317 

-300°F to +300°F 
2 op 

90 Days 

Flow Meter 
Fischer Proter 
1/2-27-G-10180 
FMK-004B 

.2 to 3.4 SCFM GN^ 

1 % 

Yearly 
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Item Ho. 


TABLE 3 

EQUIPMENT & INSTRUMENTATION LIST (CON'T) 


© 


Instrument 

Manufacturer 

Model No. 

Serial No. 

Range 

Accuracy 

Calibration 


Manometer 
Meriam 
30FB25 
N 24121 

0 to 50 in. H 2 O 
.003 in. H„0 ; 

DNA* 


*DNA — Does Not Apply 


The noted instruments on instrumentation with the same accuracy 
shall be used for Acceptance Testing. 
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WIIMTEC c!h Kion 

lirnnvnick Corporation 


5223 West Imperial Highway 
Los Angeles, California 80045 
(213) 641-4300 Telex: 67-3105 



CERTIFICATE OF CONFORMANCE 


Date: 


Part Number 


Customer P.0 0 : No« 


P.O, Item Number 


Number parts delivered with this .shipment 
Shipper No, 


Serial No (s) 


We hereby certify that the units were processed per the above noted 
purchase order and specifications. Parts manufactured by Wintec 
were fabricated from materials of which physical and/or chemical 
test reports are maintained on file subject to examination. 


Materials furnished by the customer for the manufacture of parts 
have been in fact used in their manufacture. 


All special processes applied to the above parts have been 
accomplished by approved sources. 


Units have been cleaned and packaged to the following specifications: 


QUALITY ASSURANCE 


I MI*» » < « « I P m 
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ViMTEC m 


division 

Brunswick Corporation 


SHIPPER NO. 


5223 VEST IMPERIAL HIGHWAY . LOS ANGELES, CALIFORNIA 90045 • PHONE: (213) 641-4300 


DATE SliPl’ED 


CUSTOMER R,0. NUMBER 



INVOICE NUMBER 


SALES ORDER HUMBER 


CONTRACT NUMBER 

P,C 

.0. 

TERMS 



COMl’Ain INSI'ECTICi 


Q CUSTOMER INSPECTION 


[ | GOVERNMENT INSPECTION 
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APPENDIX B 


RESULTS OF ACCEPTANCE TESTS PERFORMED BY 
WINTEC DIVISION, BRUNSWICK CORPORATION 
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APPENDIX C 


ORIGINAL 


PLOW RATE VERSUS DIFFERENTIAL PRESSURE DATA 



TABLE 1 


PAGE : 1 

DATE: 4/20/7 <L. 


FLOW RATE VERSUS oIFFERENTIAL PRESSURE 

TEST NUt'BER 1 PART Tf TEST DESCRIPTION 4X5 psia (nominal) Test Specimen 

Inlet Pressure Tare Test 

flowmeter conditions , ,test specimen inlet cond itio ns 


Fl.OWMFTER one _ _ fLOWMETER two 


flow r 4 te 

PRESSURE 

T^MP. 

FLO w R^Te 

PRESSURE, 

Temp 

PRfSSURe 

•.AU0- 

Temp 

-j V3 — -* - 

FLOW RJTfel 

cacfmj 

(PSIi) 

(OEfi. F> 

(AcFM) 

(PSl A> 

(DEG. F) 

IPSIa) ' 

(deg; ti~ 

— taciw- 

1' 

65, 7 

69.0 

• 16 

52.3 

70. T 

^08*3 

69.8 

,026ft. 

0 

5(1,1 

60.7 

.20 

57,4 

7n,8 

418,7 

69.7 

.6278"" ~ 

ft 

• 7 

6R.4 

• 2 ^ 

57.4 

7S.S 

4T5.5 

49.6 

76333 

o 

5?. 6 

66*7 

« 2 9 

58.7 

69,6 

412.9 

68,2 

■ ,647* 

0 

52.0 

65,2 

.40 

57,4 

68.7 

413,5 

66,9 

. 6551 

0 

52,6 

64.1 

.49 

5B.T 

67,8 

4TB. 7 

65.9 " 

* ;o683* - 

ft 

R?.P 

63.6 

.59 

57.4 

67.f 

4TT.4 

65.4 

" - ,"6®t7‘ 

ft 

s?.o 

63.3 

.69 

5 T .4 

66*3 

416. B 

65.1 

’ ;«95t 

0 

52,0 

63,3 

,ao 

56,2 

66.2 

4T2.9 

64, '7 

TfABZ - 

0 

51.3 

63.0 

.90 

54.9 

65.7 

4T3.5 

64.3 

;il98- 

0 

51.3 

62.7 

.90 

54.9 

65.3 

415.5 

64.0 

. 

0 

5(1.1 

62.8 

.81 

S4.9 

65,4 

4T5.S 

64.1 ’ 

77672 

0 

52.0 

63.1 

.71 

57,4 

65.7 

4TT.4 

64.4 

• ' 76*73' ' 

0 

52. r. 

63.6 

.61 

£7,4 

66.2 

4T5,5 

' ' 64.9- • 

' '.6848 ’ " 

0 

46,? 

64.3 

.50 

54,i 

66,8 

4TS.2 

-- ~“65Y6 

766*4— — 

0 

50,1 

64.7 

.41 

56,8 

67,2 

415,5 

• 66,0 

* ,0556' 


5A.7 

65.3 

.31 

57.4 

67.7 

416.8 

66 *3‘ 

-.6*30 ■ 

0 

6 8 « 8 

66*? 

.25 

54.9 

68.5 

4I2-.9- • 

~ - - £7V3~" - 

7t333 “ 

0 

52.0 

66.7 

.21 

58.1 

68,8 

418.1 

6777 ' 

■Y02B6T- 

n 

5?. n 

67.4 

• 13 

58, 1 

69.5 

4T4.2 

68.5-- 

' - - T0T89 
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TEST NUMBER 1 PART To 


TEST DESCRIPTION 415 psia (nominal) Test Specimen 
Inlet Pressure Tare Test 


TEST 

SPECIMEN INLET 

CONDITIONS 






atuxt*# 

\ 





pressure 

(PSIaJ 

4-oB.J 

A Vg 

temp 

(DEG. F) 
69,8 

A V 6 , 
FLOW RaT E 
(ACFH) 

. 5206 

GROSS 

DIF£. PRESS 
PRtMART 
(p?IO) 

gross 

DIFF* PRESS 
SECONDARY 
<PSId> 

7VQ GROSS 
OTFF* PRE®S- 
(PSID) 

TaRE 

OIFF. PRESS 
(PSID) 

net 

OIFF'. PRESS- - -- 
(PSID) 

6 


6 

„ _^__0 

41B.7 

69.7 

.0278 


n 


6 

, 0 ._ ... . 

4-15. b 

69.6 

.0333 


6 


6 

. . 0. . 

412. V 

68,2 

.0418 


.001 


0 

0.001 . 

4l3.b 

66,9 

,o55j 


.001 


0 

0.001 

4 1 8 • 7 
417.4 

65.9 

65,4 

.0693 

.0817 


.001 


0 

a. mi . . 


.ool 


0 

0.001 _ 

416. a 

6? • 1 

.()9s4 


,ooi 


6 

. o.uor . ... 

412, i 

64.7 

.1082 


,002 


6 

0.002 

413.5 

64.3 

.1198 


,002 


6 

0.002 

415. b 

64.0 

.1193 


,002 


6 

0.002 

415,5 

64.1 

,I0T2 


.002 


6 

0.002 

417.4 

64.4 

.0973 


.001 


6 

0.001 

415.5 

64.9 

.0848 


.001 


6 

0 . 001 . . 

412,2 
415. b 

65*6 



6 


0 

0 

66.0 

.0566 


0 


6 

0 

416,0 

66,5 

.0430 


6 


0 

0 . 

412.9 

67,3 

.0333 


n 


0 

0 

418.1 

67.7 

.0286 


0 


0 

0 

414.2 

COMPUTED 

68,5 

EQUATION: 

.6189 


0 


0 

_0 








TIRE DlFF. 

PRESS * -0.000034 

- 0.000444 

(aCFM) ♦ 0.150933 

<aCFM)**2 ♦ 

0 (ACFM)**3 


SIGMA = 0.00034 
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flow rate versus differential pressure 

TEST NUMBER i P^RT Tc TEST DESCRIPTION 415 psia (nominal) Test Specimen 

Inlet Pressure Tare Test _ 

TEST SPECIMEN inlet CONDITIONS Net DIFFERENTIAL PRESS' 


PRESSURE 



temperature 




Flow Rate. 



• •• — 



tttt ft ft ftftftftftftftftftft# ft ft ft ft 

ftft*ftftft###ftft*ftftftftftftftftftftftftftftftftftft 

ftftftftftttftftftftftftftttftftftftftftftftftftftftftftftft* 



- 

— 


r 




LITERS/ 


- 

ON? 

0N2 " 

- K 0 /SQ X 0 

— 

K9/sq CM 

PsU 

OES. K 

OES, C 

DE®, F 

MIN 

acfm 

SCFM 

KS/Nfl 

LBS/H R 

OIFFEREN-rl AUi 

Ps? 0 _ 

§6.7p8 

40® • 3 

294.2 

21.0 

69.8 

16.2 

.0206 

.573 

uial 

2.488 

0.0900 _ 

0^000 

?9,4j8 

• 7 

294,1 

21.0 

69,7 • 

22.4 

,02TB 

.792 

1.550 

3*440 

0.0000 

0.000 

§9,210 

AlS.5 

294,0 

26.9 

69,6 

26.6 

,0333 

.940 

1.65? 

4.S83 

q.oooo 

_ 0 _. 000 

29.028 

4l2#9 

293.3 

as.i 

68.2 

33.3 

.0418 

1.177 

2.31T 

5.To8 

0.0001 

0.001 

29,073 

41 3 • 6 

292,6 

19.4 

66,9 

44.1 

.0551 

1.558 

3 . 06 ? 

6.765 

0.0001 

0.001 

29,438 

413,7 

292,0 

18,8 

65.9 

55.5 

,0683 

1.961 

3.861 

8.912 

0.0001 

0.001 

29,347 

417.4 

291.7 

lB,5 

65.4 

66.3 

,0817 

2,390 

4.00? 

10.T37 

0.0001 

. p .- 00 . 1 

29,3.)2 

a 1®,8 

291. S 

18.9 

65.1 

77.3 

.0954 

2,731 

5.37? 

11. 657 

0.0001 

0.001 

29,028 

a12.9 

291.3 

18,2 

64.7 

86.9 

.1062 

3.069 

6 .O 43 

13*323 

0.0001 

0 . 002 " 

29,073 

413.5 

291.1 

18,0 

64,3 

96.5 

,1198 

3,408 

6.710 

14.793 

0.0001 

0.002 

29.210 

il s .5 

290.9 

17.8 

64.0 

96.6 

.1193 

3.410 

6.719 

14.802 

0.0001 

0.002 ■ 

§9,210 

AlS.5 

291.0 

17.8 

64.1 

86.7 

.IOT 2 

3,063 

6.032 

13. §98 

0.0001 

0.002 

29,347 

417.4 

291.2 

18,0 

64.4 

79.1 

.0973 

2.792 

5.997 

12.119 

0.0001 

0.001 

§9.210 

4l5.5 

291.4 

i8.3 

64.9 

68.5 

, 0 S48 

2.420 

4,7*6 

10.6o9 

0.0001 

0.001 

jj 8 . 98? 

a 12*2 

291.8 

18.6 

65*6 

53.2 

.0664 

1.877 

3 . 697 

8.150 

0.0000 

0.000 

§9,210 

4 1 5 , 5 

292,0 

18,9 

66.0 

45.6 

,0566 

1.611 

3.173 

6,994 

0.0000 

0.000 

29.3(12 

ai 6 .F 

292.3 

T9, 2 

66.5 

34.8 

. f)93o 

1.229 

2*4i? 

5.333 

0.0000 

0.000 

29.028 

U2.o 

?9 2 ,B 

19.6 

67,3 

26.7 

.0333 

.941 

1.852 

4*003 

0.0000 

0.000 

29,393 

A 1 S . 1 

293,0 

19,9 

67,7 

23.2 

,0286 

.816 

1.6ll 

3,551 

0.0000 

0.000 

§9.119 

419.? 

293.4 

2 d * 3 

68.5 

15.1 

.0189 

,534 

1.051 

2*318 

0.0000 

0.000 

AVG. 29.183 

AVG. 415.1 

AVG. 292. 

,3 AVG. 19.1 

AVG. 65.4 








LEV. .134 

DEV. 2.0 

DEV. 0.8 

DEV. 0.8 

DEV. 1.4 
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flow rate versus differential pressure 

TEST NUMBER 1 PARt in TEST DESCRIPTION 700 psia (nominal) Test Specimen 

Inlet Pressure Tare Te_st 

FLOWMETER CONDITIONS _ TEST SPECIMEN INLET CONDITI ONS 


Fi OWMFTER ONE g < rLOWMETER TWO ' ‘ 

«&***« tt # •»##***#*£ #******<»# O#*#***#**#*## » 


flow rate 

PRESSURE 

TEMP. 

FLOW Rate 

pressure* 

. Temp 

PRESSURE 

.AVQ 

TEMP 

AVQi 

FLOW R*T& 

UCFM) 

IPS I A ) 

(DEB. F> 

(acfm) 

(PSlA) 

(DEG, F> 

(psia) 

toEerpr- 

(ACFM) 

0 

S'". 3 

7A.n 

.13 

57.5 

76.2 

697.4 

“ 75.1" 

.0108 


52,2 

72,7 

.21 

58,6 

75.9 

697.4 

74,5 

""TolSo " 

1', 

S’*. 3 

7T.7 

.55 

57.5 

75. 8 

697.4 

?3'.B • 

.'6258 

0 

si .0 

70.5 

.91 

57,5 

75,4 

6*9,4 

73.0' 

’70250' j 

0 

45,1 

69.5 

.40 

54.9 

74.6 

669.4 

72,1 ' 

;oTiy • 

0 

49.7 

6R.3 

.50 

54,9 

74.1 

685.4 

7i;a 

.o47izr 

0 

Af.a 

66.8 

■ 60 

53.0 

73. 0 

693.4 

69.9 - 

.6488“ 

0 

5T,{1 

69.2 

. T2 

55,6 

7? .9 

697,4 

68.1 ’ “ 

, 6576' 

( 

52.2 

64.1 

.61 

56.2 

69,0 

769.4 

66.5-- 

76543“' ““ 

0 

49,7 

69. B 

.90 

53.7 

66.4 

699.4 

66.1 ’ 

. 0697' ‘ ,j 

0 

49.7 

63.6 

.90 

53.7 

67.9 

693.4 

65,f 

,6697' 

II 

49.7 

63.7 

.60 

54.3 

67.9 

7o9',4 

65.8' 

^66t4' 

0 

49.7 

64-1 

.69 

54.9 

68.1 

697,4 

66. T 


0 

49.7 

64.6 

,60 

54.9 

66.6 

697.4 

66,6 " 

* '• .6472.““ " 

0 

5*. 3 

65. T 

.49 

56.2 

69. T 


snf — 

.6397“ 

0 

49.7 

65.8 

• 40 

55,6 

69.7 

755,4 

' 67 ,B‘ 

76311 — 

rt 

54,3 

66.5 

.30 

56,9 

7n.3 

7ri ,4 

68.4' " 

’ ’;624B r 

>•) 

51. U 

67.? 

.85 

57.5 

Tn.9 

7n9.4 

'69',' 1 

' “ 76S64- 

0 

91.0 

6B.0 

.20 

57,5 

7T.6 

697.4 

" 69,6 ' 

.5147’ 

0 

50.3 

69.1 

.iz 

57.5 

72*4 

7oI,4 

70". 8 

.oio£ 





- - 

— . 

- 
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r "3ji *j£. 

CP. 

' •* 

o ^ 

« riM 

' 9 . 7 ' 

E ••§ 

E 

-* + 1 

■ 1 .i 


« 


Flow rate 


versus differential pressure 




TFST number 1 

PART To 

TEST DESCRIPTION 700 psia 

(nominal) Test Specimen 








Inlet Pressure Tare Test 



TEST 

SPECIMEN inlet 

CONDITIONS 

















«soSs 

GRO 5 S 




i 


AVG 

AVG 

DIFF, PRESS 

DIFF. PRESS 

iVG GROSS 

TARE 

NET 

1 

PRESSURE 

TEMP 

flow rate 

PRTMART 

SECONDARY 

DIFF. PRE?S 

DIFF. PRESS BIFF. PRESS 


(PSI4) 

(DEG. F> 

(acfm) 

(PSlD) 

(pSIn) 

(PSI0). 

(PSID) 

(PSIQ) __ 


*97,4 

75.1 

.0108 


0 


0 

0 


697.4 

74.3 

.0180 


0 


0 

0 


697.4 

73,8 

.0208 


0 


0 

p 

— 

689,4 

73.0 

.0?55 


0 


0 

0 


639,4 

72,1 

,4315 


6 


0 

0 

i 

685,4 

71,2 

.0402 


ri 


0 

0 

— 

693.4 

69.9 

.0458 


0 


0 

0 

- 

697,4 

68, 1 

.0576 


.001 


6 

- 0.001 

— . 

7*9,4 

66,5 

.06^3 


.001 


0 

0 - 001 : 

— 

093,4 

66,1 

, 0697 


,001 


6 

0.001 

— 

693.4 

65,7 

.0697 


,001 


0 _ 

0.001 

') 

749.4 

65.8 

,n6l4 


,001 


0 _ .. . 

0.001 

— 

697,4 

66,1 

.0545 


n 


0 

0 


697,4 

66.6 

.0472 


n 


0 

0 . 


701.4 

67.1 

.0397 


0 


g, 

0 

-- 

705.4 

67.8 

.0311 


n 


5 

0 


701,4 

68,4 

.0245 


n 


0 

0 

t 

749.4 

69.1 

.0204 


A 


6 

- 0 

- 

697.4 

69.8 

.0167 


n 


0 

0 


701.4 

70.8 

,0102 


n 


0 

0 


COMPUTED 

EQUATION: 





.. _ - — 


— 


T‘RE OIFF, 

PRESS ■ 0.000360 

0.033161 

<ACFM) f 0.533359 

(iCFM) # *2 ♦ 

0 (ACFM>**3 


, 


SIGMA = 0.000184 
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flow rath versus differential pressure 

TEST NUMBER 1 PART Tfi Test DESCRIPTION 700 psia (nominal) Test Specimen 

Inlet Pressure Tare Test 

TEST SPECIMEN INLET CONDITIONS NET DIFFERENTIAL 1 PRESS 

ir #W# *5 ***£#***# *lF£o*##0 

, PRESSURE TEmPERaTURL FLOW RATE ' ’ 

s»inn#««»itit4it« »»«#» <nnHtoo<Mt»«n><t<ttn!<nnHKH>inni'.HHH)(nt #<t**#«»oft»»oo*e»**#tt*e»*»»»#A********»*#**e»«*#»# 







LlTfRS/ 



GN£ 

0N2 

■ KG/SCTOT 

— 


KG/Sfl CM 

PSlA 

DEG. K 

DEG. r 

DEG. F 

MIN 

ACFM 

SCFM 

K8/HR 

LrS/HR 

DIFFERENTIAL _ 

PSID 


49,033 

497,4 

297.1 

23,9 

75.1 

14.4 

.0108 

,509 

i.oo? 

2.216 

0 

0 


49,033 

*97,4 

296,7 

23,5 

74,3 

24.0 

.OlBo 

,846 

1.667 

3,674 

p 

0 ’ 


49.033 

497.4 

?96.4 

23.2 

73.8 

27.8 

.0208 

.982 

1.934 

4,263 

0 

0 


4.6,46? 

489,4 

295,9 

22, 8 

73. n 

33.7 

,0255 

1.190 

2*3*3 

5.166 

0 

_ 0 

1 

48.469 

689.4 

295.5 

22.3 

72.1 

41.6 

,0315 

1,471 

2.897 

6,387 

0 

0 


46 , j 6S 

485,4 

294.9 

£l. 8 

71.2 

53.0 

.0402 

1.871 

3.665 

8,123 

. - J >_ 

0 


48.751 

693.4 

'294.2 

21.1 

69.9 

61.2 

' , 045 s 

2,162 

4*258 

9,307 

0 

0 


49,033 

697,4 

293,2 

20.0 

68,1 

77.6 

.0576 

2,741 

5,397 

ii .a99 

0.0001 

0.001 


49,877 

709,4 

292.3 

19,2 

66,5 

88.4 

,0643 

3,122 

•6.148 

13.554 

0.0001 

0.001 


48,751 

fi93,4 

292.1 

18.9 

66.1 

93.8 

.0697 

3.3i2 

6.521 

14,377 

0.0001 

0.001 

i 

48,751 

693,4 

291,9 

16.7 

65,7 

93.8 

,0697 

3.314 

6.52§ 

14,388 

0.0001 

0.001 


49.877 

709.4 

291.9 

18.8 

65. B 

84.5 

,0614 

2.985 

5.878 

12,959 

0.0001 

0.001 


49,033 

497,4 

?9?,1 

18.9 

66.1 

73.7 

.0545 

2.604 

5.121 

11,302 

0 

0 


49,033 

697,4 

292.4 

19.2 

66,6 

63.9 

,0472 

2,256 

4.442 

9,792_ 

0 

0 _ 


49,314 

701.4 

292.7 

19.5 

67.1 

53.9 

.0397 

1.963 

3.747 

8,261 

0 

0 


49.596 

705,4 

?93,n 

19.9 

67.8 

42.5 

,0311 

1,501 

p i9s5 

6,515 

0 

0 

_ J 

49,314 

701.4 

293.4 

2 n .2 

68,4 

33.2 

,0245 

1.174 

2.311 

5.695 

0 

0 - 


49,877 

709,4 

293.7 

26,6 

69.1 

27.9 

.0204 

,984 

1*938 

4.272 

- 0 

0 


49,033 

697.4 

294,2 

2T.0 

69.8 

22.5 

,0|67 

,794 

1 • 564 

3.448 

0 

0 


49,314 

701.4 

294.7 

21.5 

76.8 

13.8 

.0102 

,486 

.956 

2,ipe_ 

• 0 

0 


AVG. 49.089 

AVG. 698.2 

AVG. 293.9 

AVG. 20.7 

AVG. 69.4 









DEV. .355 

DEV. 5.0 

DEV. 1.4 

DEV. 1.4 

DEV. 2.6 
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flow sate versus differential pressure 


tfst number i part Tf Test description 

flowmeter conditions , , 

»*»!>»«« »»»»#» <t «««««<> »»««««»«*«<»<>#<)»«#««' <»#»»«» »*»»»««»? 


1000 psia (ncminal) Test Specimen 

Inlet Pressure Tare Test . 

.test specimen inlet cONpfTi ONS' 

*«#**» »»o#»#*SS»it***«»i*****'»#"*i»*»**' 


, Fl'OAMrTER ONE 


FLOWMETER TWO . . . 
»*»#»*«»»»***»»*»»*»***#*(>»***((»*»** 


l 


flow rate 

PRESSURF. 

TjTI(o 

flow Rate 

PRESSURE. 

temp 

prfssure 

. AVG ’ 
TEMP 

: ’~m 

FLOW RATE' 

UCFM] 

(PSIA) 

(DEG. F) 

UCFM) 

(PSlA) 

IDES. F) 

" (PSlI) 

■<DFG.~F) 

lACFHl 

'\ 

*1 .2 

67.9 

,12 

57.4 

69 . 6‘ 

9 BA , 8 

68,8 

~,Wt& 

A 

ST. 2 

66.1 

.21 

57,4 

69.9 

9Bfi,7 

68.0 

" ~7 olsti' ' 

» 

B* , 2 

64 • 5 

.66 

57.4 

76.2 

988. B 

67.3 

.oi'fi 

0 

Sa .5 

63.7 

.31 

57.4 

70.9 

99?. 8 

66.7“ 

' 76 179 f 

0 

57 ,2 

6T.3 

.39 

57,4 

76.3 

1020.8 

‘ 65,8 

.6‘2z5' ' " 

0 

50.5 

AO.O 

.49 

56.2 

TO. 2 

980.7 

6571 

,02 at 


40.9 

50.0 

.59 

54.9 

To. 2 

966,8 

64,6 


*1 

Be. ,5 

bb.T 

.70 

55. 5 

T6.2 

972.7 

64.1 

.6*60 ■” 


nP»6 

57 , 6 

.81 

BJf.9 

To. 6 

984,8 

63.8 

.0433 

(V 

■51,2 

56,3 

.93 

54.9 

69.9 

lnoo.s 

63. 1 

.65ia 

"l 

S-‘. 5 

55.8 

.93 

54.5 

69.9 

992, B 

62.9 

.6566 

c 

1(7, A 

56.7 

.80 

si .6 

69.9 

996.8 

6i.l*~ 

."o4'r6 

:\ 

ao, 9 

56.5 

.71 

54.9 

69.9 

lnOO.8 

63.2 

.6308 

0 

A 9.9 

57.3 

.59 

54.9 

T6.0 

97?. 7 

63.7' 

,653'4 ' 

c. 

SI ,2 

58.0 

.49 

57.4 

76.0 

992.8 

~ 64.0 

.62s>6 

V 

52.5 

50.0 

.40 

57,4 

76.6 

988.8 

64.5 

.6230' " | 

•> 

r.1.8 

67.2 

.■il 

57.4 

TS.l 

984,8 

65.2 

.61*1 

« 

AH. 6 

67.7 

.25 

54.9 

70.2 

968.7 

66.6 " ’ 

.6142* "* 

r 

Bo.S 

6?»7 

.20 

57,4 

7,6.3 

1616.8 

66.5 

.ini 

fl 

49,9 

64.7 

.12 

56.2 

76.4 

988,8 

' '67.6' 

" .0071'' 
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TFST ''UPPER 1 

PORT Tf 

TEST DESCRIPTION iooo psia (nominal) Test Specimen 
Inlet Pressure Tare Test 


TEST cPEcr^EN INLET CONDlri°NS 

##****»»**# »#«»#*#*#*»* 






PRESSURE 

(pSIn) 

oVG 
TEMP 
(DEG, F) 

aVG 

flow rate 
< aCFM) 

goOSS 

diff. press 
PR T MARY 
(RrID) 

GROSS 

OIFF. press 

secondary 

(PSId) 

AVO GROSS 
DIFF, PRE§S 
(PSID) 

TARE . NET 

DjFF, PRESS DIFF/PPES5 

(PSID) (PSID) 

984.0 

68,0 

.0072 


-0,000 


ft 

0.000 

96-", V 

68. o 

.6121 


-0.000 


0 

0.000 

988*8 

67.1 

.0151 


-0,000 


0 

o.coo_ 

992.8 

66.7 

.0179 


-0.000 


0 

0.000 

1 (> 2 ) . 8 

65.8 

.0220 


,ooi‘ 


0 

.001 

980 . ( 

6^ » ] 

.0281 


.001 


0 

.001 

988.8 

64,6 

.0329 


.001 


0 

- .001 

972.7 

64 • 1 

.0400 


.001 


ft 

-.001 

984.0 

63.8 

.0433 


.001 


0 

_.001 

8 

63.1 

.0510 


.001 


0 

.001 

992.8 

80. 9 

,0506 


,oo i 


0 

.001 1 

996.3 

63.1 

.0410 


.001 


0 

.001 

1000. a 

63.2 

.6388 


.001 


0 

.001 

972.7 

63.7 

.0334 


-0.000 


6 

0,000 

992.8 

64.1 

.6286 


-0.000 


6 

0,000 

988.8 

64. S 

.0830 


-0.000 


0 

0.000 

984. b 

65.2 

.0178 


-0,000 


0 

0.000 1 

968.7 

66..' 

.6142 


-0,000 


6 

0.000 

1116,8 

6 6 • u ‘) 

.0111 


-0,000 


ft 

0.000 

980.8 

67.6 

,0071 


-0,000 


0 

0.000 

COMPUTED 

EQUATION: 

- T>RE DIFF. 

PRESS ■ -0.000164 

* 0.012693 " 

(aCFM) ♦ 0.248070 " 

• (’ACFM) **2 + 

0 (ACFM) **3 

- » ... 


SIGMA = 0.00033 
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FLOW RATE versus differential pressure 


TEST NUmreR 1 PlRT ir TEST DESCRIPTION LOOO psia (nominal) Test Specimen 

Inlet Pressure Tare Test 


TEST SPECIMEN INLET CONDITIONS 


N5!. DIFFERENTIAL. PRESS 

bbbbb iaoaotiSioSvai# Sbb 


PRESSURE 


.TEMPERATURE 

BBB BBBBB BBBBBBBBBBBBBflflBBBBBBB 


.FLOW RATE. , . . 

B&BBBBBBBBBBBBBBBBaBBUBBB»BBBBBBBBB»BBfl»BOBflBBBB» 


KG/SO C« 

PSIj. 

DEG , K 

DEG, C 

0E0, F 

LTTvRS/ 

MIN 

ACFM 

SCFM 

GN2 

KG/Hu 

GN2 

LrS/HR 

ks/sq cm 

DIFFERENTIAL 

psig 

69.735 

a84,A 

293.6 

2o.4 

68.8 

13.8 

.'-1072 

,487 

,95S 

2.113 

0.0000 

0.000 

68.954 

u 8 ') . 7 

290.2 

20.8 

68. n 

22.9 

.0121 

,810 

1.594 

3*314 

0.0000 

0.000 

69,517 

088.8 

292,8 

19.6 

67.3 

28.9 

.0151 

1.020 

2.00® 

4.426 

0.0000 

0.000 

69,799 

o9-i,n 

292.5 

19.3 

66.7 

34.4 

.•■179 

1.216 

2.394 

5.279 

0.0000 

0.000 

71.771 

ln2u ,« 

291 .9 

18.8 

66.8 

43.5 

,0220 

1.537 

3*02® 

6.670 

0. 000_1_ 

■ 001 

65,954 

060.7 

291,6 

18,4 

65,1 

53.6 

.0281 

1,894 

3.72? 

8,222 

0.0001 

.001 

69,517 

086,9 

291 .3 

18.1 

64,6 

63.3 

.0329 

2,234 

4.39? 

9.698 

0.0001 

.001 

AH, 39.1 

o72,-> 

291.-. 

17.8 

64,1 

75.8 

.0400 

2,675 

5.267 

11.413 

0.0001 

.001 

69.2:5 

084.8 

29n , 8 

17. T 

63.8 

83.1 

.9433 

2.935 

5.779 

12.739 

0.0001 

.001 

70,362 

1/>0V,6 

29(1,4 

17.3 

63,1 

99.5 - 

.0510 

3.515 

6.921 

15,258 

0.0001 

.001 

69,799 

U92.R 

29". 3 

iir.1 

62.9 

98.0 

.0506 

3.462 

6,816 

15,n27 

0.0001 

.001 

70,080 

996, A 

i9n ,4 

17.3 

63.1 

79.8 

.0410 

7.818 

5.54? 

12 . ?3 4 

0.0001 

.001 

70,36? 

1:109,8 

29r,5 

17.4 

63.2 

75.8 

,0308 

2.676 

5.26? 

11.616 

0.0001 

.001 

6B,39f 

072.7 

29S.8 

17.6 

63.7 

63.4 

,f>334 

2.238 

4.4o? 

9,716 

0.0000 

0.000 

69,799 

09^,8 

?9n ,9 

17.8 

64.0 

55.4 

, I)v86 

1.956 

3.851 

8.489 

0.0000 

0.000 

69.517 

088, H 

291.2 

18,1 

64.5 

44.2 

.0230 

1.561 

3.073 

6,775 

0.0000 

0.000 

69.735 

o84,S 

29) .6 

18.4 

65,2 

34.2 

,0178 

1.206 

2.375 

5 ; 236 

0.0000 

0.000 

68. l'lB 

066.7 

292.0 

is. 9 

66,0 

26.7 

.oi4? 

.944 

1.83? 

4 , a99 

0.0000 

0.000 

71,489 

1-16.8 

292,3 

19.2 

66.5 

21.8 

.0111 

.771 

i.5l? 

3.348 

0.0000 

0.000 

69.517 

089,8 

292,9 

19. 8 

67.6 

13.5 

,0071 

.477 

.939 

?.070 

0.0000 

0.000 

Avg. 69.601 

Avg. 990.0 

Avg. 291.6 

Avg. 18.5 

Avg. 65.2 








Dev. 0.665 

Dev. 9.4 

Dev. 0.8 

Dev. 0.8 

Dev. 1.5 
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KJ Q 

®K 

3si 


FLOW RaTf; versus DIFFERENTIAL pressure 


TfST NUMBER F part If Test DESCRIPTION 2 900 pflla (nomin<ll) Tost specimen 

inlet Pressure Xaro Toot 

FLOWMETER conditions test SPECIMEN INLET CONDITIONS 

***■»**#»##(**»»»****$ *«»«•«*««•»•«»••««»«•»•«•«*•»•••«*»»•«*««»«**•*«•»»««««»*««* ft«4«<t*»»*«»»*»*»*««*<>*«»**»**«*«*«»** 


FlOwMfTER one FLOWMETER two 


FLOW RaIe 
(ACFM) 

PRESSURE 

IPSlA) 

Temp 
(DEO. F) 

FLOW R^Te 
(ACFM) 

pressure* 

(PSU) 

t e mp 
(DEG. F) 

PRfSSURe 

(PSIa) 

AV0 
temp 
(DEG. F) 

avg 

FLOW RaTe 
(ACFM) 

V 

54. 2 

79*7 

• 1 + 

54.0 

03.0 

2 B 68 .I 1 

80.9 

• 0626 " 

0 

*5,7 

77.3 

.31 

45.R 

B?.B 

2791.2 

80.0 

.0034 

r> 

4<S.5 

74.7 

.?6 

45 , n 

Bi.9 

2859,9 

78.3 

.0041 

u 

*4.6 

7l.o 

.30 

43.9 

80,8 

2859.9 

75.9 

.0047’ 

u 

44.6 

67,4 

.40 

43.7 

79.? 

2855. 9 

73.2 

.0061 

0 

44.2 

61,8 

.50 

43.3 

76.4 

2B51.B 

69.1 

.0576 

n 

43,4 

57.9 

.60 

42.2 

73.8 

2847,8 

65'. B 

;oob9'-- 

0 

4R.0 

5P.0 

.70 

38.6 

68.7 

2698.3 

60.3 

.0106 

0 

4b, [i 

63.2 

.73 

47.5 

73,7 

2868. 1 

68.5 

.0022 

0 

AS .5 

62,8 

.20 

45,2 

73,4 

2B68,,) 

68.1 

,"0032~ " 

0 

+6,3 

6T.9 

.26 

*4.7 

7?. 9 

2863,9 

67.4 

,0040 

n 

46.6 

6r .9 

.31 

46 . rv 

72.3 

2863.9 

66.6 

.0049 

n 

+3.8 

59.1 

.37 

43. 1 

71. 4 

2859.9 

65.2 

70055’ 

n 

45.7 

56.9 

• 45 

44.8 

7o.n 

2859,9 

63.4 

.0071 

r. 

+3.4 

53.5 

.55 

42.0 

67,6 

2855,9 

60.6 

,0681 

0 

+4.9 

5(1.3 

.60 

43.5 

64 . B 

2855.9 

■ * ' 5775" 

• — nnm~~ 

0 

+4.4 

47.9 

.65 

42.9 

62.1 

2851,8 

55,0 

.0099 

n 

4-J.4 

46,7 

.70 

42*0 

60.4 

?847.8 

53.6 

.0X03 

0 

4P.X 

45,7 

,80 

40,5 

58,9 

2843,7 

52.3 

■ • .0114 ■ 

F» 

41 .9 

44.5 

.91 

39.5 

57.1 

2863.9 

5n.8 

.0125 
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FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


TEST NUMBER F Part Tf TEST DESCRIPTION 2900 psia (nominalF Test Specimen 

Inlet Pressure Tare Test 


TEST SPECIMEN INLET CONDITIONS 

*#**»0OHt»»»tt*##*tt*«-»»»O*»****#*O#**O*«»#*tt 



avg 

'aVQ 

GROSS 

DIFF. PRESS 

GROSS 

DIFF. PRESS 

avg GROSS 

TARE NET 

PRESSURE 

TEMP 

FLOW RATE 

PRfWARY 

secondary 

DIFF. PRESS 

DiFF. PRESS- 'DIFF,‘ PRESS' . 

(PSlO) (PSI D > . 

(PSIA) 

(DEG. F) 

(ACFM) 

(PSlD) 

(PSInl 

{ PS ID) 

2860 . B 

80.9 

.0026 

-O.nOl 

- 0.000 

-o.ooi 

0 - 0,001 

27VI.2 

80.0 

,0034 

-O.fiOl 

- 0,000 

-o.ooi 

0 - 0.001 _ , 

2859,9 

78,3 

,0041 

.fioo 

,001 

• ooi 

0 .001 

2859.9 

75.9 

.00*7 

.500 

.ooi 

•ooi 

0 . . .001 

2855.9 

73.2 

.0061 

.Boo 

.001 

• ooi 

0 _ _ ,oql 

2851,8 

69,1 

.0076 

,500 

.ooi 

.ooi 

0 .oql, _ . J 

2847.8 

65,8 

.0039 

. 000 

- 0,000 

.000 

0 . 000 ., 

2698.3 

60.3 

,0100 

.BOO 

.001 

• ooi 

i) _, 00 l 

2868,0 

68.5 

.0022 

.Boo 

- 0.000 

.000 

0 „.ooo 

2868.0 

68,1 

.0032 

.000 

- 0.000 

,ooo 

0 .000 

2863.9 

67.4 

,0040 

.500 

- 0.000 

,000 

0 . ,jPqo_ 

2663,9 

66*6 

.0049 

.Boo 

- 0.000 

.000 

0 .000 IJ 

2859,9 

65.2 

,0056 

.Boo 

- 0,000 

,000 

0 .000 

2859.9 

63.4 

.0071 

.o»o 

- 0,000 

,000 

0 ,000 

2855,9 

60.6 

,0081 

-o.Bol 

- 0,000 

-o.ooi 

0 - 0.001 

2855.9 

57.5 

.0091 

— 0 . 00 1 

-o.ooi 

- 0.001 

0 -o.ooi 

2851.8 

55. 0 

. 0099 

-o.Bol 

-o.ooi 

-o.ooi 

0 ,-o.ooL 

2847.8 

53.6 

.0103 

-o.fiol 

- 0.001 

-o.ooi 

» rQ.ooi • 

2843 , 1 

52.3 

.0114 

-o.fiol 

- 0,001 

-o.ooi 

0 - 0.001 

2663,9 

5o.B 

.0125 

1 

0 

• 

o» 

t - 1 

-o.ooi 

-o.ooi 

0 - 0.001 

COMPUTED 

EQUATION : 

TaRE diff. 

PRESS a -0.001246 0 

♦ 0.488453 0 

(ACFM) + -40.072254 

0 <ACFM>**Z 

0 (ACFH) **3 


..SIGMA-5. 
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plow rate versus differential pressure 

Test NUMaEH F PART I? test DESCRIPTION 2900 psia (nominal) Test Specimen 

inlet Pressure Tare Test 

TEST SPECIMEN INLET CONDITIONS _ _ NET DIFFERENTIAL PRESS 

*»»»««» #»»«» »»»««*« a# ««»««<> aaaattaaaaaaaaaaaaaaaaa0a«eaaaaaoa»#Oaa*aaaaaaaaaaaaaaa»a«aa»aa»Oaaaaoa» *»»# « *»»#**#»«»*»*« ##*■ 


pressure temper 'T*JR t flow rate 

eaaaaaaaaaaaaaaaaaa aaaaaaaeaaaaaaaaaaaaaaaaaaaaaa aaaaaa 


KG/SQ CM 

PSI/, 

OEG. K 

DEG. C 

DE6. F 

LITl-RS/ 

MIN 

hCFm 

SCFM 

GN? 

KG/HR 

GN 2 

LrS/HR 

KG/SQ CM 

differential 

PSID 

201.639 

2r6i,,.i 

300,3 

27,1 

80,9 

13.9 

.0026 

.491 

• u67 

2.133 

•0,0000 

- 0.001 

196.242 

2791,2 

299.9 

26.7 

60.0 

17.9 

,0034 

.633 

1.246 

2.747 

• 0.0000 

-0,001 

201.071 

2459,9 

298.9 

25.7 

78,3 

22.0 

,0041 

.777 

1.530 

3.37? 

.0000 

.001 

201.071 

2rS9,9 

297.6 

?4.4 

75,9 

25.4 

.0047 

.897 

1.766 

3.893 

.0000 

.001 

200.707 

2A5S.9 

296.5 

22,9 

73.2 

33.5 

.0061 

1,182 

2.32'f 

5.130 

.0000 

.001 

200,503 

2851,8 

?93.8 

20.6 

69,1 

42.0 

, .1076 

1.485 

2« 9 2? 

6.445 

.0000 

.001 

200.219 

2847.0 

292.0 

10.8 

65.8 

49.2 

.0089 

1.737 

3.421 

7.541 

.0000 

.000 

109.706 

2098.3 

288.9 

15.7 

6(1.3 

52 .7 

,0100 

1.861 

3.663 

8.677 

.0000 

.001 

201.639 

2e,68,n 

293.4 

2o.3 

68.5 

12.2 

.0022 

.431 

.849 

1.871 

.0000 

.000 

201.639 

2860 , f 

?93.2 

20.0 

66 .,' 

17.7 

,0032 

.626 

1 .232 

2.Jl7 

.0000 

.000 

201.35S 

2q63,9 

292.8 

19.7 

67,4 

22.3 

.0040 

,7B6 

1.548 

3.413 

.0000 

.006 

2, ,1.35b 

2 863, 9 

292.4 

19.2 

66.6 

27.2 

. 1049 

.962 

1.894 

4. i75 

.0000 

.000 

201.071 

2059.9 

291.6 

18.5 

65.? 

31.1 

,0056 

1.097 

? » 16 1 

4.763 

.0000 

,000 

201.071 

2859,9 

290,6 

17.5 

63.4 

39.4 

.0071 

1.391 

2.73? 

6 . 638 

.0000 

.000 

200.787 

2r55,9 

289.0 

15.9 

60,6 

45.2 

.0001 

1.596 

3.144 

6.930 

-0,0000 

•0,001 

200.787 

2aS5,9 

287,4 

14.2 

57,5 

51.4 

.0091 

1,815 

3.574 

7.880 

-o.oooi' • 

-0.001 

200.5(i3 

2051,8 

285.9 

12.8 

55.0 

55.7 

.0099 

1.968 

3.875 

8.542 

-o.oool 

-0.001 

200,219 

2°47,B 

?85,1 

1?.0 

53.6 

58.3 

.0103 

2.057 

4.051 

8,930 

-o.oooi 

-0,001 

199,935 

2843.7 

284.4 

11.3 

52.3 

64 .9 

.0114 

2.291 

4, 5,2 

9,947 

-o.oooi 

-0,001 

2nl,355 

aaaaa 

2863,9 

aaaaa 

283.6 

aaaaa 

10.5 

«.«««« 

5(j.8 

71.8 

,nlH5 

2.535 

4.991 

11*604 

-0.0001 

-0.001 

200.140 

2046,8 

2gl.8 

18.7 

65.6 








1.456 

2U.7 

4,0 

4.0 

7.2 

DEVIATIONS 
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1 




FLOW RaTe versos DIFFERENT! 1L PRESSURE 





1 

!'j 



fesT number 

5 PART 

22C 

test description 

CLEAN CONDITION - FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE. TEST SPECIMEN 
(S/N 022) INLET PRESSURE = 415 PSIA NOMINAL. 

11 

1 

i 



FLOW''TTeR 

CONDITIONS 



TEST SPECIMEN INLET c ONoit|ONS 


i 


FLOWMeJeR ONE 



FI OWMeTeR two 







flow r*T£ 
(acfhi 

pressure 

<P5Ia> 

Tr«P 

(DEG. F) 

FLOW R a Te 
(acFm) 

PRESSURE, 

<psIaI 

Tfmp 

< DEO * F> 

PRl 5 SURE 

<p$Ia> 

-AVG 

temp 
(deg. F> 

AVG, 

FLOW r & Te 
<aCFM) 


0 

.to 

5(1.1 

8j.3 

.71 

48.7 

82.8 

420.0 

02.0 

.0829 


.60 

50.9 

81.2 

.60 

49,9 

82.7 

*19.4 

81.9 

.0721 

Oil 


.50 

50.7 

ai.i 

.50 

49.9 

>'2.5 

419.4 

81.8 

,06o3 


it 

.41 

50,5 

0O I 9 

.40 

49.9 

*2.5 

410,7 

81.7 

.0486 


.31 

50,3 

00,9 

.30 

50. i 

82.5 

4ie,7 

81,7 

.0369 

0« 


.26 

50.3 

01*1 

.25 

49.9 

"2.6 

418, r 

81.8 

• 03q6 



.21 

50,1 

81.1 

• 20 

49,9 

"2.6 

410,7 

81.0 

,0247 



.14 

i?0.3 

8i*3 

• 13 

50.1 

82. B 

410.7 

82,0 

.0164 



. .15 

4?,5 

Bf.S 

.14 

49.5 

'^.8 

4)8,7 

82,2 

,0169 



.22 

•>0.5 

01.5 

.21 

50.2 

02.0 

4iB,7 

02,2 

.0262 



.2* 

& 0.3 

a i *3 

• 25 

50. T 

«2.e 

418,7 

82.0 

.0311 


0 

.32 

_ 5fl,3 

01*3 

.31 

49,9 

"2.0 

4 in.l . 

02.0 

.0374 

n 


.*1 

49.7 

al . I 

.40 

49,3 

02,7 

4l«.i 

81.9 

.0*82 


.51 

60,1 

8(1. 9 

.51 

49.3 

"2.5 

417.4 

81,7 

,0604 


i 

] 

.5? 

49, 9 

80.9 

♦ 6^ 

48,9 

"2,4 

416,8 

81,6 

.0704 


1 

1 

1 

1 

.69 

50,3 

81*0 

.71 

48,9 

"2,3 

4l 6, 1 

81.6 

.9829 


t 

i 

•»l 

1 

1 

1 
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TFST NUMBER 5 

TEST SPECIMEN INLET CONDITIONS 


TABLE 5 

FLOW R A Te VERSUS DIFFERENTIAL PRESSURE 


PAGE: 2 

DATE: 8-25-76 


PART 22C 


__ CLEAN CONDITION - FLOW RATE VERSUS 

TEST DESCRIPTION DIFFERENTIAL PRESSURE. TEST SPECIMEN 

(S/N 022) INLET PRESSURE = 415 PSIA NOMINAL. 


PMfSSUHf 

<PStA> 

aVg 

Temp 

(OEG. F) 

a v g 

FLOW Ra t E 

lACFM) 

GROSS 

OIFF. PRESS 
PRIMARY 
<PSI0> 

GROSS 

DIFF. PRESS 
Secondary 
<PS lo> 

*VG gross 
OIFF. pheIs 

(psio) 

Tare 

OIFF. PRESS 
<PSID> 

NFf 

OIFFa PR| 
tPSlDl 

AZft.O 

R s*.o 

• 0029 

295.292 

295. a9 2 

295.292 

• OOl 

295.291 

♦ 19,4 

«1;9 

.0721 

214.305 

214,385 

214.385 

.001 

21*. 304 

♦ 19.4 

01.8 

. Q603 

159. 7 0 9 

159.7,, 9 

159.7o? 

• 000 

159, 7 0 8 

4l8.7 

8j.7 

• 0406 

115.778 

1 15,778 

115.773 

• 000 

115.777 

410,7 

01.7 

. (j369 

00.239 

Bf).697 

00.468 

>000 

00.467 

410.7 

01,0 

• 030* 

63.201 

63.63 j 

63.456 

*000 

63.455 

410,7 

01.0 

.02*7 

48.245 

48.776 

48,51 i 

.000 

46,510 

410.7 

8 2.0 

.oi 6 * 

30. *76 

30.59! 

30.533 

-0.000 

30.533 

*18.7 

02.2 

.01*9 

31.578 

31.741 

31.65? 

.000 

31,658 

4 1 B. 7 

02.2 

.02*2 

52,25* 

52.885 

52.56? 

.000 

52.569 

410.7 

02.0 

.0311 

64.650 

65.2ii 

64.934 

.000 

64,933 

418.1 

02.0 

.0374 

01.476 

81.961 

81.71? 

.000 

01.718 

410.1 

Bl.9 

.0482 

il5, 778 

115.770 

115.778 

.000 

115,777 

417.4 

01.7 

.0604 

161 .600 

161 

161. 6o5 

.000 

161.604 

416,8 

01.6 

.0704 

210.276 

210.276 

210.276 

.001 

210. 2f5 

416.1 

81.6 

.0829 

297. 5 0 5 

297.5o5 

297. 5 0 5 

.001 

297.5 0 4 


JARE DIFF. PRESS a -3.4(IOOOE-o5 + -4.44000E-o4 <ACFM) ♦ 1.5(,933E-0l UCFm >**2 ♦ 


ft (ACFm)*«3 


r 


TABLE 5 


PAGE: 3 

DATE: 8-25-76 


Fl.ow HMf VERSUS (> lFFe«t'NTl *L PRESSURE 


I 


TEST NUMBER 5 PART ?2C 


test description 


CLEAN CONDITION - FLOW RATE VERSUS DIFFERENTIAL 
PRESSURE. TEST SPECIMEN (S/N 022) INLET 
PRESSURE = 415 PSIA NOMINAL. 


T E ST SPECIMEN INL E T CONDITIONS 


N E T OIFFeHe^TIAL press 


PRESSURE 

>«»*•« 


Temper* turf 

•»#*•»•» 



FLOW r a te 





K6/SQ cR 

PSlA 

DEG. K 

UEG. C 

OEO. F 

LIT'-DS/ 

MIN 

r-CFM 

S C FM 

ON? 

KG/HR 

ON? 

LuO/HR 

KG/SO CM 

differential 

PSId 

2 9 . S 3o 

*2o.0 

3 0l*0 

2 7.0 

e 2.0 


. o 8 29 

2.31 7 

4,563 

10* O 59 

20. 76 11 

295.29! 

29.484 

4lV,4 

300.9 

27.7 

01.9 

1,1 6, 7 

.^72! 

2,010 

3.958 

8.727 

l5.p727 

214.384 

29,484 

*19.4 

300. fl 

?.7.7 

“1.8 

47.3 

, 06*3 

1.684 

3. 3 10 

7.311 

11.2206 

I59.7 fl 8 

Z 9.43B 

4l8.? 

300.8 

27.0 

81.7 

37.8 

..•486 

1,353 

2.664 

5.073 

0.1400 

115,777 

2 9 .438 

4l«.? 

300. e 

27. P 

81.7 

2«,7 

.0369 

1.02 R 

2. i2? 

4,461 

5,6574 

0 O ,*67 

2 9 ,430 

410. T 

300. 8 

27.? 

01.0 

2.3,6 

.030° 

,854 

1.681 

3.?i)S 

4.4613 

63.455 

29.430 

410.T 

3oo. 8 

27.7 

01. B 

19.) 

.0247 

.609 

1,356' 

2,909 

3, *106 

40. 5 lO 

?9,43« 

4l8.? 

300.9 

27.0 

82.0 

12.4 

.0164 

.457 

.9oO 

1.985 

2.1467 

30,033 

J9.438 

4l8.T 

301.0 

2 ?.9 

8 2.2 

12.9 

.0149 

.471 

.92! 

2.9+4 

2.2258 

31.658 

29.430 

4 1 «. T 

3ol .u 

27.9 

fl 2.2 

2n * 2 

♦ i)2'>2 

• 7 3o 

1.43 s . 

3« l 7 o 

3.6959 

52.569 

2 9 .43« 

410.! 

3ol * 0 

27.0 

e 2.« 

24, 0 

.1)311 

.866 

1.7 0 & 

3.76(| 

4,5653 

64,»33 

g9,393 

4j6« 1 

3 00. 9 

27,0 

02.0 

20,9 

, a3 14 

1.0 39 

H.i‘46 

♦• 5 ll 

5,7453 

81. Tib 

29.393 

4 1 B . I 

3oo«9 

27,7 

0J.9 

37.5 

• 0*0? 

1.3*0 

2.639 

5.Hi8 

0.1*00 

U5.777 

29.347 

417.4 

300.8 

27.8 

81.7 

47.1 

."0604 

1.677 

3.3<il 

7.278 

11.3619 

161.604 

29.392 

4ib. 8 

300.7 

27.6 

Bl.6 

55,1 

. I)7n4 

1.954 

3.04? 

8.481 

14.7838 

210.275 

2 9.256 

•«»*« 

• «««« 

3Q0.7 

#*#•* 

27.6 

Bl.6 

65.1 

.0829 

2.296 

4.522 

9.969 

20.9166 

297, 5 0 4 

? 9.4 t 9 

4 t a.4 

300*9 

27.7 

8f.9 








♦ Cbl) 

./ 

.1 

. 1 

.1 

deviations 








II 
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TABLE 6 PAGE: 1 

F|.0 |J RATF VERSUS ntFFe<?FNTT <'L PRESSURE DATE : 8-25-76 " 


p o 

§s 

i 

i 

t 

i 

T“ST 'lit JF« 5 Pi PT Z?.* TFST DESCRIPTION 

pL!> FTfP CONDITIONS 

CLEAN CONDITION - FLOW RATE VERSUS 

differential pressure, test specimen 

(S/N 022) INLET PRESSURE' = 700* PS Iff NOMINAL'. — 

TEST SPECIMEN INLET CONDITIONS 

c? tv 

ifc- ^ 

! 

FLO"tf fc.T£R 

FLOATER T y*0 

4 *Wi iiiMVtt# •» ■»<>■»& it i> 




p p 
a fef 

i 

flow rate 

pRI- SSIJI-F 

TF**P 

FLOft Rr TE 

Pi-FSSURC. 

TEMP 

PRESSURE 

AVG 

TEMP 

AVG 

flow. Rate 

la? 

j 

(RCFM) 

(PSl f ) 

(0F5. F) 

( aCFMl 

(PSU) 

tOF.R. F) 

(°SU) 

(DEG, F> 

(ACFM) 

i 

,87 

‘14,7 

■ 

.91. 

47 .6 

65.5 

7)9,6 

84,2 

.0597 


1 

! 

.79 

49.5 

-3 

.41 

47.4 

45. ' 

719.6 

83.6 

.0540 


" i 

.69 

6 .? 

A) .0 

.71 

48,9 

84,7 

719,6 

83,3 

.0481 


i 

i 

.61 

t> 

Ri .7 

.61 

48,9 

34.6 

7)9.6 

83,1 

.0417 


| 

.50 

‘t9,7 

i.) .7 

.5 

46,9 

44,6 

7 i 9 . 6 

83.1 

.0343 


i 

> 

.*1 

=' .1 

0-,.. 

,a:i 

49.5 

84,7 

7)9,6 

83,4 

.0282 fc 


! 

i 

l 

.32 

49,? 

R>.3 

.31 

48.3 

. 4 a 

719,6 

83,6 

.0220 


1 

t 

j 

.27 

49. F 

4- ,7 

,36 

49.3 

05.1 

719.6 

83.9 

.0181 


1 

.21 

49,7 

S7.1 

, 2 > 

49.5 

85.4 

7)9.6 

84.3 

.0144 


! 

. .14 

49,7 

TP. 7 

.-,3 

49.5 

95. 6 

7' 9 ,6 

84.7 

.0095 


\ 

i 

] 

.14 

=>. .2 

P4.4 

.13 

51.1 

F6.1 

7)9.6 

85,2 

.0095 


i 

1 

.24 

»■ .1 

44.? 

.73 

49,9 

• 6. 

719.6 

85.1 

.0163 


"i 1 

.27 

3 /.I 

34 . ’ 

.25 

49.9 

86. 

719.6 

B5.0 

.0161 


1 l 

i 

.31 

Sti.2 

87.9 

.3-' 

49.9 

66. 

719.6 

84.9 

.0214 


i 

.42 

3« . r 

44.3 

.4j 

49.7 

65.8 

7)9.6 

84.5 

.0287 


i 

1 

.51 

3* ,1 

33.9 

.5 ■ 

49.3 

85.6 

719.6 

84.2 

.0350 


/ 

r 

1 

.59 

= ".l 

OF. 4 

.59 

49. ■ 

'-5. 5 

715.7 

83.8 

.0409 



.69 

49.5 

4?. 

.71 

48. 5 

65. • 

715.7 

83.5 

.0461 


1 

j 

.77 

^ • r. 

4J.4 

.<•1 

48.5 

•4.4 

715,7 

82.9 

.0544 


i 

.84 

3 1.2 

41 .2 

.91 

48,3 

1 4, 1 

715,7 

82.6 

.0602 


I 

I 

1 

I 
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DATES 8-25-76 


TABLE 6 

FtGty-RfrTE— V EPSGS— DIFFERENT^ fc— PRESSURE 


| * ' ’ ' _ ' " ZZL~ ZZ~ 1 ~~ ~ CLEAN"CONDITION'“TrEDWRCTErTCFrStJ5 

TEST 'IUMBER 5 PART 228 TEST DESCRIPTION DIFFERENTIAL PRESSURE. TEST SPECIMEN 

, j__ . (S/N 022) INLET PRESSURE =" /UU FSIA NOMINAL. 

.I-*; - TEST -SPEcTMEN-tNt^T-eONpIT-iONS — : — NE-f-MFfERENT-i^PRES& — 

1 r I *o**#*##*«*«#tt#«a*#«»*»att#*<i#»ee*»*tt(<tt*ttttft«e**tt»##**»****i»«tttt#tt«*«*eo*tttt*ei6»*##«***#*****»#***«***»*#»**<t* i»*o***i**#*i****«****- 


.^ .^ ^re SSURE # Temperature flow, rate — - 







• -L4TERSA - - 
MIN 



GN2 


KO^CO-'Cvl 



j KG/SO CM 

PSIA 

DEG. K 

DEG. C 

deg, f 

acfm 

ScFM 

k|/hr 

L0S/HR 

DIFFERENTIAL! 

PSI0 


50.594 

719.8 

302.2 

29.0 

84,2 

Bo. 4 

.1)597 

2.845 

S.6ol 

12.349 

10.7264 

i52-.S65‘. 


50.594 

719.8 

301.8 

28.7 

83.6 

73.1 

,0S4q 

2.579 

5.07? 

11,197 

9,3726 

133*310 


50.594 

719.6 

301.7 

28.5 

83.3 

64.8 

.0481 

2.298 

4,524 

9,974 

8.04U 

114,371 

7.1 

1 50.594 

4- - - " * 

719.6 

3fl,6 

28.4 

83. 1 

55.9 

. ;>4l7 

1.992 

3,?22 

8.647 

6.6623 

94,760 


50.394 

719,6 

301.6 

28.4 

83.1 

45,7 

.0343 

1.638 

3.224 

7,100 

5,2o34 

74,010 


Hj 50.594 

719.6 

301.7 

28.5 

83.4 

37.3 

.0282 

1.345 

2,64? 

5.846 

4.0902 

58.177 

11 

50,594 

719.S 

301,8 

28.7 

83.6 

29,1 

.0220 

1,050 

2,067 

4,558 

3.0T4B 

48;T?f 


j 50.594 

719.6 

3oa,o 

26.8 

83,9 

23,8 

.0181 

,863 

l.§9? 

3.745 

2.4394 

34.697 


j 50.594 

719.6 

302.2 

29.0 

34,3 

19.0 

,0144 

,668 

1.354 

2,986 

1.8678 

26,566. 


1 50.594 

719.0 

302.4 

29,3 

64,7 

12.3 

.0095 

,452 

,890 

1.963 

1.1654 

16.576 


J 50.594 

719.6 

302.7 

29,6 

85.2 

12,3 

.0095 

,454 

,894 

1.971 

1.1836 

I6w§34 


j 50.594 

719,6 

302.7 

29.5 

85.1 

2i.5 

.0163 

.776 

1,S2§ 

3,368 

2.1515 

30,601 


50.594 

719.0 

302,6 

29,4 

85.0 

23.7 

.0181 

.860 

1,693 

3.733 

2.4313 

34,581 


'j 50.594 

719.6 

302.5 

29.4 

84.9 

28.2 

.0214 

1.018 

2.005 

4.421 

2.9671 

42,203: 

“J ■ 

50.594 

719.6 

302.4 

29.2 

84.5 

38.0 

.0287 

1.367 

2*69? 

5,935 

4,1831 

595,497 


! 50.594 

1 

719,6 

302.2 

29,0 

84.2 

46.7 

.935-) 

1.669 

3,287 

7.247 

5.3555 

76,173: 


j 50,318 

7 15,7 

302.0 

28,8 

83.8 

54,5 

.0409 

1.942 

3,824 

8,430 

6,4756 

92.105' 


50.318 

715,7 

301.8 

28.6 

83.5 

64.3 

.(>461 

2.282 

4,493 

9.906 

8.0189 

U4.056( 


50,318 

J 

50.31? 

715.7 

301.5 

28.3 

82.9 

73.6 

,0544 

2.587 

5.094 

11.230 

9.5080 

135'. 520 


7l5*7 

3oi.3 

, 28.1 

82.6 

82.6 

• 0602 

2.865 

5,641 

12.436 

11.0015 

157.6x5' 


-j 50.539- 

■- - 7 1 8.8 

-30P.0 
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TABLE 7 

FLOW RATE VEHSIJS DIFFERENTIAL pressure 


TpST DUMBER 5 PART 22a TEST DESCRIPTION 

FLOWMETER CONDITIONS 


CLEAN CONDITION - FLOW-RATE-^OERSUS 

DIFFERENTIAL PRESSURE. TEST SPECIMEN 

hominal? te I s N ^ PM!£EUM - . 100 ° ^r~ 


tun 




i 


FLOWMIiTeR one 

#***#* ft »#***»* _ 

FLOWMETER two 



. . AVG- 
FLOW RlTfe, ! 

(ACFM) 

flow rate 

(ACFM) 

PRESSURE 

<psi A > 

t e mp 
(DEG. F> 

- FLOW R A TE 
(ACFM) 

PRESSURE! 

(PSI4) 

Temp 
(OEG. F) 

PRESSURE 

"(PSI A ) 

-AVG 

.. , — TgME — 

(DEO. F> 

,88 

5|i.2 

77.2 

.92 

48.3 

'2.2 

ini. 9 

79.7 

.0437 

00 

r*- 

• 

50.4 

7f,.S 

• Bl 

48.7 

Bl. 6 

i'll. 9 

79,0 

.0390 

.69 

50.4 

7f,.4 

.71 

49. i 

‘*1.3 

i'ii. 9 

78.8 

.0344- j 

,60 

49,7 

76*4 

.61 

48.7 

81.2 

1 15.9 

7B.8 

.0293 

.50 

49.9 

76.6 

.50 

49.1 

'•1.4 

nil. 9 

79.0 

.0246. ' 

.41 

49,9 

77.3 

.41 

49.3 

81.6 

1-15.9 

79.5 

,6266 

.31 

49,7 

77.8 

.30 

49.3 

'‘i. 9 

ins, 9 

79.9 

.0149 

.26 

50.1 

78.3 

.25 

49.9 

'2.3 

nis.9 

80.3: 

,0126 

.22 

49.9 

78.9 

.21 

49,7 

82.5 

nis.9 

80. T 

.0104' 

.16 

50,1 

79.6 

.15 

49,9 

62.9 

115,9 

81.2 

.0074 

.16 

60,4 

ai.o 

.15 

50.2 

83.6 

1 '15,9 

82.3 

.0075 

.23 

49.5 

8'. 9 

.22 

49,3 

83.6 

i'15.9 

82.3 

.6168 j. 

.27 

49.7 

8 .a 

.26 

49.3 

83.6 

1*15.9 

82.2 

.0130 

.32 

49.7 

8 *6 

.31 

49,3 

83.6 

1 15.9 

82.1 

.0151 j 

.41 

49.9 

b .i 

.41 

49.3 

83.5 

1' 15,9 

81.8 

,0200 j; 

.50 

49.9 

79.3 

.50 

49.1 

83.2 

i'15,9 

81.2 

.0245’ | 

.60 

50,4 

78.5 

.61 

49.5 

82.8 

nil . 9 

80.6 

.0298 

.69 

50,4 

77.9 

.71 

49.1 

82.4 

nii . 9 

80.2 

,0343 

.78 

50.4 

77:1 

.80 

48,9 

81. B 

i'ii . 9 

79.4 

.0387 1 

.87 

50.2 

76.4 

.91 

48.3 

*1.1 

nii . 9 

78,7 

,6434- 
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. TABLE 7 

Flow rate versus differential pressure 


PAGE: 
DATE : ' 

2 

8-25-76 ~ “ 




TEST 

•”UHRE« 5 

p 4RT 32A 

CLEAN CONDITION - FLOW RATE - VERSUS - - 
TEST DESCRIPTION DIFFERENTIAL PRESSURE. TEST SPECIMEN 

i 

~ 

TEST SPECIMEN INLET CONDITIONS 

tt* *##•### <HHt ## tt «■ fi «•**«»*»**# tt* * * ##»*# 



- - ib/w uzzj 
NOMINAL. 

.LNIjET ITKEBSUKE 


j 

i 

i 

PRESSURE 

<PSl/l| 

uV6 
I EMP 
<DEG« F) 


oV6 

FLOW RoTE 

('.cfm) 

cRflSS 

oiff. press 

PRIMARY 

<pSIP> 

PR- SS 

DIFF. PRESS 
SECONDARY 
<PSTP) 

AVO gross 
DIFF. PRESS 
(PSID) 

.TARE- • 
DIFF. PRESS 
(PSID) 

_ - — NET'- - - -- 

DIFF. PRESS 
-(PSIOl 

i 

- 1 
i 

i 

i 

1011.9 

79.7 


.'437 

111,320 

111.32(5 

111,320 

-0,000 

111.320 • 

i 

1011,9 

79.0 


,0390 

96.484 

96.484 

96,484 

-0,000 

04,484- — 

i 

1011,9 

7fl,6 


.'.344 

82,095 

82.595 

82.345 

-0.000 

- -82.345 . . 

I 

1015,9 

78,5 


, -293 

67,535 

68. .176 

67.805 

-0.000 

67.805- . -- 

i 

1011.9 

79.0 


.'<346 

54,132. 

54.5 3 

54.317 

-0.000 

54.318— - 

!o;i 

1015.9 

79.5 


,0?«0 

42,760 

42.917 

42.838 

•0.000 

-42.839' 

I 

1015. y 

79.9 


..0149 

30.245 

3.1.381 

30,313. 

-0.000- 

_ . -30.313:. 


1015,9 

50.3 


.0128 

24.914 


24.895 



. | 




... 


1015.9 

5 0.7 


.0104 

20,047 

20,011 

20.029 

-o.ooo 

- _20»029-.- 

* 

* \ 

1015.9 

HI. 2 


.3074 

13,558 

13.61 i 

13.585 

•0.000 

- - - 43^851 . . 

- i 

i 

1015.9 

02,3 


,0o75 

13.732 

13,844 

13.786 

-0,000 

— -43.784. - — 

- t 

1015.9 

i-2,3 


.01 OR 

20.800 

20.869 

20.835 

-0,000 

— 20.835 


1015.9 

52.2 


,0l3n 

25.899 

25,965 

25.932 

-0,000 

25.932 - .. _ 

i 0 i 

i 

1015. y 

82.1 


.0151 

30.824 

31,012 

30.918 

-0,000 - 

30.938 

— - 1 

1015.9 

ai.a 


,0200- 



A? AA5 


42 AfK 

i 


42* bob 

Ttf * TT 



* 

Id:,. 

-•1 

1015.9 

«1. 2 


.0245 

54,238. 

54.8.8 

54.538 

-0.000- - 

- -54^38 

1011.9 

dll.* 


...02 98 

68,410 

69.022 

68.716- 

-•O.OOO- — 

48,716 

J 



i 

1011.9 

HO. 2 


.0343 

81.847 

82.280 

82.064- 

-0,000 - 

92. 064 

i 



1 

1011.9 

79.4 


.'387 

95.853 

95.853 

95.853. 

•0.000- 

-95.853- 

i 

1011.9 

78.7 



110.688 


110.688. 



4 



A 1 0 « f*HR 





TARE DIFF. 

PRESS 

= -1.64000E- 

04 * -1.26930E-O2 

(ACFM) ♦ 2.48070E-01 

{ACFW) **2. ♦ 

n (ACFMI*«3. . 

j 11 !) 




1 

— ; r> 


— • 



iginal is 

POOR QUALITY 


TABLE 7 

FLOW RaTF VERSUS DIFFERENTIAL PRESSURE 


PAGE : 3 

DATE: 8-25-7S 


TEST UHSEP 5 


PART ?.?.A 


TEST DESCRIPTION 


TEST SPECIMEN INLET CONDITIONS 


CLEAN CONDITION - FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE. TEST SPECIMEN 
(S/N 022) INLET PRESSURE =’ 1000-pSIA" 
NOMINAL. 


NET . DIFFERENU 4 U.PRESS, 
«»o**»i**i»*****#i»*** 


pressure 


temperature 


FLOW RATE 


KG/SO CM 

PSlA 

DEG , K 

DEG. G 

DEG. F 

71.1^4 

1 dl.^ 

299.7 

26.5 

79.7 

71.144 

mi. 9 

299.3 

24.1 

79. r 

71.144 

lilll.v 

299.2 

24. . 

78.8 

71.423 

1315,9 

299,2 

2ft. 

78.0 

71.144 

1 >11.9 

299.3 

24.1 

79.0 

71.423 

1 'is. 9 

299.5 

26.4 

79,5 

71,423 

1U1S.9 

299,3 

26.6 

79.9 

71.423 

1015.9 

300.C 

24.8 

8,0,3 

71.423 

lulS.9 

300.2 

27.0 

80,7 

71,423 

1015.9 

300.5 

27.4 

8i,2 

71.423 

1015.9 

301.1 

27.9 

82,3 

71.423 

1015,9 

301.1 

27,9 

82.3 

71,423 

1015.9 

3,01 .0 

27.9 

82.2 

71.423 

1015.9 

301.0 

27.8 

82.1 

71.423 

1015.9 

300.0 

27.7 

81,9 

71.423 

1015.9 

300.5 

27.4 

81.2 

71.144 

ll'll .9 

300.2 

27.'' 

80,6 

71.144 

1011.? 

299.9 

26.3 

80,2 

71.144 

1 <’ 1 1 • 9 

299,3 

26.3 

79.4 

71.144 

leu - 9 

«»#»# 

299.1 

M»»S 

26.0 

78.7 

o»a»a« 

71.311 

1 (1 1 4 > 3 

3 0 o ♦ 1* 

26.9 

8,), 4 

.134 

1.9 

.f. 

• 6 

1.1 


LITERS/ 

MIN 

iCFM 

5CFM 

0N2 

KG/HR 

GN2 

L0S/HR 

83.9 

. i437 

2.951 

5.8io 

12.8 0 9 

74.9 

,039o 

2.641 

5.2ol 

11.466 

55.9 

,-'344 

2.332 

4.591 

10.121 

“6.1 

. <293 

1.994 

3.926 

8,655 

46.9 

. <246 

1.668 

3.284 

7.241 

37.9 

.0204 

1.361 

2.680 

5.909 

28.1 

,0149 

1,013 

1,995 

4.399 

23.6 

. ‘126 

,856 

1.686 

3.716 

19.5 

.am 

.706 

1.391 

3,066 

13.7 

.■>074 

.501 

.987 

2.176 

13.7 

.0 075 

,504 

.993 

2.189 

20.1 

.•1108 

.727 

1.431 

3.154 

24.4 

.013 . 

.881 

1.735 

3.825 

28.4 

.0151 

1.023 

2«0l4 

4.441 

37.4 

.0200 

1.350 

2.656 

5,360 

46.6 

,*245 

1.561 

3.271 

7.210 

56.6 

.0 298 

2.009 

3.956 

8.721 

65.4 

.0343 

2.317 

4.562 

10,958 

74.3 

.0387 

2.619 

5.156 

1 1.368 

83.4 

. 1434 

2.936 

5.701 

12.746 


KG/SO. .cy 

differential 

psib 

7.8266 

111.320 

6,7835 

96,484 

5.7894 

82.345 

4.7672 

67,?o5 

3.9189 

54.318 

3.0119 

42.339 

2.1312 

30.313 

1.7503 

24,396 

1,4082' 

20,029 

.9551 

13,585 

.9693 

{3.786 

1.4648 

20 ,835 

1.8232 

25,932' 

. 2.1738 

~ 3 0 , ?i 8 

2.9997 

42*665 

3.8344 

54,538 

4.8312 

68.716 

5.7697 

82,064' 

6.7391 

95.853 

7.7B22 

110.889 


DEVIATIONS 



TABLE 8 

Flo ate'~5 ersO's"' iV i'ffEren T X A L PRESSURE - 


test number s 


PART 23C 


TEST DESCRIPTION 


FL-0W.eTEFr60RDlTIDN5 


PAGE: I 

DATE: '§-8-76 

CLEAN CONDITION - ' ELCW RATE VERSUS DIFFERENTIAL 
PRESSURE DATA ACQUIRED A PT Sft- 10 HIGH PIU3 83ffRE 

II? FOR WARD DIRE CTION. TEST SPECIMEN (S/N 023) 

INIET PRESSURE *= 415 PSIA NOMINAL. DATA 
OBTAINED. AFTER PROOF TEST. 

rtBT~SPEcT MEN TTDR5' ' 

###»##©# ^#**###*#*#i#*#*#**4#**’ 


FLO WMETER one 


FL OWMET E R tw o 

o*##5*itt*»#***#****fl*»«o»*tto**o<ttt*#» 


"FlWRaTe PRESSURE' 


TEMP 
8 1 «7 


flWRaTe'"” 'Pressure 

__.ia.cfm.) .<psJUL_ 


.J1 .48 «5_ . „ 


''~Temp~“ 

(DEG. F) 
82.. 7 


<£SIAJ 

»l-3.»_7 

JlSi.fl 


TemP 


B £tZ 


FLOW R’aT£ 


*512*1 


_s.li7.-__ 


.-iD-LSJL. 





Jil 


JU 


Jil 


J'J 


iL 


PtGR • ? 





TABLE 

8 


DATE; 9-8-76 






FLOW RATE VERSUS 

DIFFERENTIAL PRESSURE 

CLEAN CONDITION - FLOW RATE VERSUS DIFFERENTIAL 
PPEfifiTTOE .nATA_AmTITRT?n AETRPin HTH REPRESS US F 




TEST NUMBER 5 

PART 23C 

TfCT n _ cr . DTVf (10,000 PSIA NOMINAL) Gift IMPACT CYCLES. FLCW 

TEST OL5CRIPTX0N tm vnRWAPn nTPTznnynnM __TF.5i.T_fi Pt* r . tmftt fz/vs 033% 







INLET PRESSURE = 415 PSIA NOMINAL. 
qrta t me n ar/TEP ponnr tf.st 

DATA 


TESrSFEUXREN rNLET CONDITIONS 




GROSS 

GRnSS 





PRESSURE 

AVS 

Temp 

aVg 

FLOW RATE 

DIFF* PRE5S 
PRIMARY 

DIFF". PRESS 
SECONDARY' 

'“aVO QR0S3 
DIFF. PflE§S 

TAREi 

DlFFi PRESS' 

TTneT 

DIFFI, "PRESS' 


Tpsiai 

<df.g. f> 

( ACFM) 

(PSID) 

(PSID) 

(PSID) 

(PSID) 

(PSID) 


411,7 

5572 

,09^1 

303,085 

303.085 

303,085 ; 

.001 

303.084. 


'411,0 

12.2 

,(1834 

221 .'5'4T~ 

221.546 

221.546 

.001 

“2ZU545: 


-?p7u 

3172 - 

. our 

174.456 

1 74.456 

174,455 

.001 

lt*(.4^5’ 


'4TF.'4 

“32.3 

t o6i i 

133.370 

133.370 

T3l7570~ 

.001 

133.359 


M*5 

32,5 

.0495 

98,922 

98.922 

98.922" 

.000 

90", 980 


41214 

'32.7 

,t)3t)2 

69". 577 

70.162 

" ’69756?" 

.000 

8 ^® 66, 


412.4 

02.8 

.0319 

55.805 

56.572 

56.18?' 

.000 

564187 


412,4 

33.0 

.026(1 

44.112 

~ 44.157T 

44,234" 

.000 

4442511 


4X2.? 

83,4 

,■ 1B3 

29.511 

29.614 

29,563. 

.000 

29.561 . 


Tl2pT 

33.6 

, ilBl 

29,io5 

29.327 

29.216 

• 000 

29,215' 


412,4 

33,4 

.0270 

46,545 

46.458 

46,"5?2 

.000 

4*9501 


412.4 

33.3 

.0318 

55.680 

56,256 

55, 968' 

.000 

55'. ?67' 


4T?T4 

33,2 

.0382 

70.202 

70.794 

70.498 

.000 

'70«>?6r 


411,7 

82.9 

.0501 

lOO.BlB 

100. 8lR 

100.618 

.000 

100.016. 


imi 

“3i;r 

,0613 

134.313 

I3<r73l8 

134.318 

.001 

134.317 


410. f“ 

32.4 

.0725 

175.720 

175,720 

175.72(1 

.001 

175'»tl?' 


5TT.4" 

«2.2 

,ob4o 

226.919 

226,9)9 

226.91?" 

.001 

226.918; 


409,1 

«2.4 

.1)944 

290.977 

298.977 

298.477 

.001 

290,976. 



TAB E" 01 FF~ PRESS' i'" -3^40 OCSE^O^T -ATWoffDr-o* CKC?m~ — 175o933E=«T~( ACFW)"**2 " ♦ 


a (*ckm)*«3. 
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DATE: 9-8-76 


TABLE 8 

flow Rate 'Versus differential pressure ciean condition - plow hate versus differential 

2 PRESSURE DATA ACQUIRED AFTER 10 HIGH PRESSURE 

(10,000 PSIA NOMINAL) GN 2 IMPACT CVCLES. FLOW 

T EST NUMBE R 5 PART J>3C TEST DESCRIPTION' tv FORWARD TYrn raTTnw, TEST SPECIMEN (S/N 023) 

~ ' ' ' INLET PRESSURE = 415 PSIA NOMINAL. DATA 

OBTAINED AFTER PROOF TEST. 

■- test specTmeTTTnTeT' ijondTttons ; — _ — ; nePdIFFIReNTIaLi. press: 


PRESSURE^ IehPER aTUR E FLOW rat e; 

««o. »»«<!. ” ' *»o***o»»**o**fl-*«**o#*****»i»****«*«****#»*#**»*** 


KS/SQ CH 

PSIa 

DEO. K 

DEG. C 

DEG. F 

Cl TEH S/ 
MIN 

acfm 

SCFM 

GN2 

Kfl'/HR 

GN2 

LRS/HR 

K0/SQ' CM' 

PSipl u 11 

29*088 


301.1 

27.9 

82.2 

74.1 

.0951 

2.616 

.. S;lS* 

11.355 

21.3089 

T 111) 

303.004- 

29.037 

913.0 

301.1 

27.9 

82.2 

64.9 

.0834 

2.292 

4.512 

9.940 

15.5762 

221.545! 

29.037 

913.0 

301.1 

27.9 

82.2 

56.6 

.0727 

1.997 

3,?3? 

0.670 

12.2654' 

174^455! • 

28.991 

912.9 

-. 3 0L«1 

28.0 

82.3 

47.4 

.0611 

1.675 

3,29? 

7.273 

•9'.37*B 

— s~— 531,1 

133U?*»' . ~ 

28.991 

912.? 

301.2 

28.0 

82.5 

38.4 

.0495 

1.357 

2.673 

5.393' 

6-.?5*0 

: 

28.991 

912.9 

301.3 

28.2 

82.7 

29.6 

.0382 

1.046 

2.05? 

4.539 

4.9122. 

il.HI 

28.991 

912.9 

301.4 

28.2 

82.8 

24.8 

.0319 

.374 

1.722 

3.796 

3.9504- 

54.187 

28.991 

912.9 

301.5 

28.3 

83.0 

20.2 

.0260 

.712 

lr*02 

3.690 

3.1698 

44i23K 

28.991 

9J2.4 

301.7 

28.5 

83.4 

14.2 

• 0183 

.501 

.986 

2.173 

2.07B4- 

29.56J «... 

28.991 

412.4 

301.8 

28,7 

63.6 

14.0 

.0181 

.496 

.976 

2.151 

2.0540 

asi i 

29.215! O 

28.991 

412.4 

301.7 

28.6 

83,4 

20.9 

.0270 

.738 

1,453 

3.204 

3.2693 

46.5*1, 

28.991 

412.4 

3(11.7 

28,5 

83.3 

24.6 

.0318 

.869 

1*712 

3.773 

3.93*8 

55.?8T ■■ 

28.991 

412.4 

3 0 I .6 

28.4 

83.2 

29.6 

.0382 

1.045 

2.057 

4.335' 

4.9564- 

70.496- 

28.946 

411.7 

3/)1.4 

28.3 

82,9 

38.8 

.0501 

1.369 

2*696 

5.945' 

t.ossi 

ioo.916- 

28.900 

411.1 

301.3 

28,1 

82.6 

47.4, 

.0613 

1.676 

3.29? 

7.273 

9.4434 

134.317 , 

23.855 

410.4 

301.2 

28,0 

82.4 

56 [z 

.0728 

1.985 

3,? 0 ? 

8.618 

12.3543 

1 * J 

175.TI? 1 

28.855 

410.4 

301.1 

27.9 

82.2 

64.9 

,084n 

2.292 

4.512 

9,948 

15.9539 

226 .? 1*( 

28.764 

4n9.1 

_ML .2 

28.(1 

82.4 

72,7 

.0944 

2.568 

5,057 

11.149 

21.0201 

298^976, 





*##### 








28795b 

412.., 

'361.4 

28.2 

82.0 








• 057" 

• S' 

.2 

.2 

.4 

'DEViaT I5N5" 








Ullh 
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DATE: 9-8-76 



TABLE 9 

flow rate versus differential pressure 


TEST UUMBEH 5 


PART ?3A 


test description 


FLOWMETER conditions 
«»«««»««»«<>«»•««<»«#«<»»» 


CLEAN CONDITION - FLOW BATE VERSUS DIFFERENTIAL 
PRES SURE DATA ACQUIRED AFTER 10 HTCir TRESRTTinr 
(10,000 PSIA- NOMINAL). .CH2 IMPAeT-eYeffiSr- FLOW 
IN FORWARD DIRECTION. TEST SPECI MEN fS/tT tm 1 ) 

INLET PRESSURE - 1000 PSIA NOMINAL. DATA 

O BTAI NED AFTER PROO F-TES T^ 

TEST SPECIMEN INLE'T CONOlTffioS. 
««»«»«»«« tf «»»•«••»»»#»« 


FLOWKlUH ONE FLOWMETER TWO 


flow hate 
<ACFM) 

PHtSsuRh 

(feglAJ 

TEMP 

(LIES* FI. 

flow r a te 
(ACFM l 

PRESSURE 
- , i PS IA ) „ 

TEMP 

. . (DEG...F) 

• 06 

?v,l 

75.5 

,91 

47,9 

80,4 

.78 

=V,2 

75*1 

,61 

48,5 

79.9 

• 69 

49,9 

75*1 

.71 

46,5 

- . 29,6 

.61 

= 0.1 

75? 3 

• 61 

48.9 

79,6 . 

• SI 

=y,i 

75-0 

,51 

49,3 

60. Q 

.91 


76.4 

.41 

_ .49JL 

80.3 

.32 

?“ti 

77-4 

.31 

49,9 

_ 8Q,8. 

.27 

=0.2 

78,0 

,26 

4?, 9 

81,2 

,22 

= 0,2 

78.6 

.21 

50,0 

81*5 

« 14 

49,7 

79.4 

• l3 

49,5 

81,9. 

.14 

= 0.1 

00*8 

.13 

49,9 

82,7.. 

.23 

49,9 

8a, 8 

,23 

49,7 

82,7 

.2-7 

49.9 

8. .7 

.26 

49.5 

82,9 

.32 

= v.l 

00.5 

.31 

49,9 

42,9 

.41 

= 0,1 

sa.<i . 

•41 

4?.7 

82.8 _ 

.51 

= 0,6 

79.2 

.51 

49.9 

82.5 . 

. 61) 

=U.I 

7S.3 

.60 

49,1 

92.1) 

• 7u 

=v,l 

77,5 . 

,71 

48.7 

81,5. . „ 

.70 

=o,4 

76*8 

.81 

40.9 

81.0 

.0/ 

= o,4 

76.2 

•92 

40.3 

80.3 


PRESSURE 
(PSIA) 1- 

fits 

TEMP 
(DFQ. F) 

6VQ _ 

flow rate 

... IACFM) " 

'1 

1011,9 

. _ . IZ*-9 

.0429 

. i 

1011.9, 

.77*5 

. ,0309 


1011.9 

77.4 

y 0340 


1011.2. 

- - -llt§! 

,.0296 

o 

. 1015,9 

. 77,9 

*1123.11 

it i 

- . 1015.9 

78.4 

.0200 


1015*9.. 

_7?«1 

»D.15.4 _ 

■ 

1615.9 

7?,6 

, 0.13.2: 


. 1015.9 

80.0 

.0^07 


1015.9 

.. . ,.ao*7 

.1)068 

3 ! 

lull. 9 

ai.7 

—.flfl&Q.' 

1 u 1 5 « 9 

01.7 

• Oil?. 


1415*9. 

__8i*a 

,0131 


1)11.9 

m .7 

.0156 


1011.9 

81.4 

.0203 


1-»15,9 

. . ao*a 

,025 0 


1011,9 

. 80,1.. . 

- - ,0293.' . 

J 

. . llllalL- 

.... 79.5 

.0344. 


1)11,9 

79,9. 

.. ,.03.71 






— - — -jifl fr . 3& _ — ..... ^ 


10U.9 



TABLE 9 
FLOW RATE VERSUS 


TEST NUMBER 5 PART 23A 


TEST SPECIMEN INLET CONDITIONS 
* » » a » S a A (Hut * i * « » 6 » »»«»«««««» a »* » into ■»» o * (to » 





GROSS 

PRESSUKE 
(WIaJ, ’ 

AVG 
1 EMP 
(OtS.'F) 

AVG 

flow Rate 
' (acFmj ‘ 

DIFF. PRESS 
PRIMARY “ 
<ps'ioy 

ion. 9 

n,9 

.0429 

93.076 “ 

1011.9 

n. 5 

.0359 

82.300 

lull .y 

17.4 

,0340 

69.616 

loll .t 

7 7.5 

.0298 

59.354 

1015.? 

n. 9 

. 0250 

47.952 

1015, V 

78.4 

,0200 

37.603 

1015.9 

79.'l 

, 0 154 

27,522 

1015. V 

19.6 

.0152 

22.944 

1015. V 

ao.o 

» 0 1 U 7 

18.019 

lt/15.9 

«0.7 

• 006S 

10.951 

loll.? 

B1.7 

.0068 

11.009 

1015.9 

51.7 

.0113 

19,004 

1015.9 

51.8 

.0131 

22.713” 

1011.? 

51.7 

.0156 

27.86? 

1011.? 

51.4 

.0203 

38.009 

1015/5' 

50.8” 

.0250 

47.952 

1011.9 

1*0.1 

,0293 

57.976 

loll.? 

7 9.5 

.0344 

70.742 

loll. 9 

10.9 

:o3?i 

83.041 

1011.? 

76.2 

,0435 

96.393 


J, ARE OIFFl PRESS = -1.64000E-04 ♦ -l'.26930E-oH 
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“ ' " ‘ DATE: 9-8-76 

TABLE 9 

flow rate versus differential pressure ‘ clean condition - film rate versus differential 

• ■ pressure data acquired after id high pressure 

■ " ' fl'O.OOC PSL\ NOMINAL) GN 2 IMPACT CYCLES . FLOW 

TEST NUMBER 5 PART 23A TEST DESC RIPTION III FORWARD DIRECTIOU. TE ST SP ECIMEN (S/N 02 3 ) 

" ’■ ' INLET PRESSURE °"To60 PSIA NOMINAL. DATA 

OBTAINED AFTER PROOF TEST. 

TE^T SPECIMEN INLET CONDITIONS ’ " ~ NET DIFFERENTIAL! PRESS 

ft ft ft ft ft ftft ftft ft *** ftftj* ftftftftftftftfttf »_ft ftft ftft ft ftftftftftftttftttftttft# ### ftft ftft .' Wr *.* fr .*** ** < * <> ** ftftftftft ftft»ft»ftftft <*ftft ft tt ft ft » ft ftft&ftft ft »Oftftftft- 3 #«* ft 

pressure .. .temperature ... F-Loulbaie _i 

**«#««#*»«*«»»##»»* » O tHHmo •»«« *0 # # * * * *««*» ***#*#*-»*#**»»04t»»*0* •« 


KG/SQ C« 

£SlA 

DEO. ti_ 

DEO. C 

JDE6. F 

LITERS/ 

hin" . 

ACFM 

SCFM 

GN2 

kB/kk 

<jN2 

LBS/HH . 

KG/SQ CH 

DIFFERENTIAL^- 

L 

</> 

ZD 

71.J++ 

mi*! 

298,7 

25,5 

77,9 

. -§2*1 

. . ,0429 

_2.,211_ 

- -5.732 

. .1.2*637. . 

6 j 5716 _ 

_95*-»7l 

71*144 

1011.9 

2?8,4 

25.3 

77.5 

74.8 

.•038? 

2.643 

5.2o5 

,11 *474 

... 5,8l5l_ 

. filMlO 

71.1.44 . 

.1.111., 2. 

29A.4 

25.2 

77.4 

. 65 ,3_. 

.03.4.0. 

2.30? 

4*5^d 

1Q.0.14 

4,92*9 

iJiO+a 

7U144 

1011..V 

298. 4 

25.3 

77.5 

57.4 _ 

Lfi298 

-Aflg.fi- 

3.984 

B.794 

1*1971 .. 

53.701 

71 *423 

luis^v . 

298.7 

25. b 

77.9 

48.2 

.0250 

— — 

3.351 

7.3§7, 

3.3966 

43*311 

71.423 

1015.9 

298.9 

25.8 

78.4 

38.6 

.0200 

1.362 

2.683 

5.91 + 

2.6+61 

37,636 

71*423 

11)15.4 __ 

299.3 

26,2 

79,1 

_ 29.1 

.0154 

1.046 

2.063 

4.S48 

1.9359 

JD7,S35 

71*4?J 

1015,4 

299.6 

2b, 4 

79,6 

25.4 . 

•§132. 

.696 

1.765 

3^890 

1.6137, 

. 22.952 

71*423 

iyjs?.2_. 

299,8 

26.7 

§0«Q 

.20.6 

.0J07 

«72I_ 

1.432 

3.156 

1,2653 

_ TT.997 

71.423 

1U15.9 

300.2 

. 27.0 

80,7 

.. 13.0 

.0068 

.459 

.9o3 

h?91_ 

*76??- 

iu, ’47 

71.144 

loll 

300.8 

?7,6 

51.7 

13.1 

.0068 

.461 

.?q8 

2.002^ 

,77.77 

1 1 , “7>2 

71.423 

.1015,4. . 

. 300.8 

- . 27.6 . 

gi.r 

21.6 

.0113 

.761 

If 49 V 


1.3*02 

i9,U62 

71.423 

1015,4 

300.8 , 

27 , l 

81.0 

25.11 .. 

,0131 

.883 

1.738 

3*83?. 

1.6015 

„ 22,778 

71.144 

lull. 4 

300,8 

27.5 

01.7 

29. §_ 

.0156 „ 

. 1,0M_ 

?«fl» 

. *,§75— 

- - l.?6fi3 . 

*7,967 

71.144 

1411*9 _ . 

30 CL,. 6 

_ 27.4 

,gl.4 

38.8 

.0203 

1.371 

2.699 

5.950 

. 2 *6765 

i8 '43 

71.423 

1015.9 _ 

300. 3 

. 27.1 

§0.8 

. 48. Q. 

*6250 

1 .695 

.3*337 . 

. 7 .156 

. - 3*3?66 

>11 

71.144 

loll. 4 

299,9 

26.? 

§0.1 

56.1 1 - 

.. .Q2?3, 

.. l.»980_. 

3.698 

, 8.593 

. 4,1 0*5 

’ ' 7 

71.144 

lull ,4. 

299.6. . 

.26.4. 

79.5_ 

66,0... 

,0.344 

2»329_ 

4.5B7 

UUU2- 


3 t 

71,144 

lull .4 

299,2 

26.0 

78,9 

74.9 

.0321 _. 

2*6+6__ 

_ 5.210 

11*^07 

S,()T45 

6J» ’ i+ 

71.144 

1UU. 4 

298,9 

25.7 

78,2. 

. 83- 6— 

,64.35 

„ 2 . 252 _ 

5.8l 2 

. I2 t 614 . 

.. 6.7771 

96.J9T 

frftftftft 

ftflftftft 

ftftftftft 

ftftftftftft 

ftftftftftft 








71.27U 

1013. £ 

299.6 

26.4 

79.6 








• 13B 

2.0 

.8 

.8 

1.4 

DEVIATIONS 



' 
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DATE 


1 


- -- TABLE- 10 , . _ 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


TEST NUMBER 5. PART. .25..?.. 


CLEAN CONDITION - FLOW RATE VERSUS 
. TESt-CESCflIETiQN. PTFEKRENTTAT. PRESSURE. 1ESTL-SEE C IMEKL 


FLOWMETER CONDITIONS 

tt*#*»*o#ttt*#*»»****o*»**«*»*A»o#Aft*«*JA**it**ftA**Jt».» »**49*4*****4 *f *#*#tt**#t*.f**__ 


(S/N 025) INLET PRESSURE 
NOMINAL. 


415 PSIA 


TEST" SPECIMEN INLET CONDITIONS: 


FLOWMtlER ONE 


. „ FLOWMETER. TWO 

tt»*«*#-»<Httt*****»»»*###i***o**##«#»** 


- J!3 


flow Rate 

IACFmJ' 

.70 

. 6 ? 

.60 

.50 

.41 

.31 

.26 

.22 

.15 

.15 

.21 

.27 

.31 

.41 

- ■ * 5 ? 

,59 

.68 

.71 


PRt»SUKt 

iFsIa) 

00 .6 

60.6 

50.2 

jy.9 

5u,4 

50.2 

4V.9 

by.l 

50.1 
49.9 
ft;? 

5v.l 

so. I 

?o.4 

50.1 

_..?v«6. 

?'• .4 

sv.2 


Temp 

iDEEi-El.- 
84.3 . 
84.3 .. - 

84.1 

83.9 


flow r a te 

liCFli) 

.74 

.. .71 

.£) 

-,50- 


pressure 

■I(PsIa) 

. 4-9,3- 

.49,3 

. _ 4?*3 

49.1 


Temp 

(OEG.-FJ.- 
85,5. - 

85*3 
B5,l 
85.4. . 


PRESSURE: 

.....Itlsiiul- 


-A«.Sl 


TEMPi 

..«0E6 w- Et- 


419-.S- . 
_. 418.8— 


-84.9- 


-84.8_ 


—418^- 


84.6- 


-.4 IS. 2- . 


-84.5! 


-AXBi- 


FLOW. RKTtl 

_ r J u c fro . r . 


,oa^9‘ 


_.a*33x 


.anti 


>05 9 6 : . 


83.8 

.41 

_ 49.9. 

49.9 

. 84..B 

.. .. 8.4.8 

^ 18.2 

84.3! 

.048*' 

I 

83.8 


41A.2 

,84.3 

.0364: 

1 

L 

83t7 

. ?6 

49,5- 

A4 t 7 


84,2 

.papc 

l 

1 









R^ . R 

.71 

49*9 

84.8 


B4.3 

.02S4< 



. 1 4 

49*9 

. QS+Q 

41 fi t ? 

84.5! 

.0170 

“1 

L 

R4*l_ 

. 1 4 

49.7 

. 85.1 

41B.R 

84.6' 


r 

84.) . 

... , 21 - . 

49.9 

85.X - 

-.418.2 

B4.6i 

.0252. 

i 

— t 

83,9 — 

.?6 

49.9... . 

34«-9. . .. 


8 *.*' 

.0315' 

L 

R4.f> 

.30 

. .. 49,7. 

85.X. 

418.2 _ 

84.6 

„ .0366' 

1 

_i 

83* a 

• 40. . .. 

49.9 

85.0 . 

417.5 




R 1.6 


49.3 

84.8 

^17.5 

84.2 

^ 0595! 

r 

L 

83.5 


49.5 

84.7 

^16.9 

84.1 

.onr 

r 

83*6 ... .„ . 

a. . 

49*3 

64.7.. . . _ 

_ . . 4Lfe^2_ . 

B4.2, 

.0625! 

i 

AT.Q 

,74 

..4Ji*9.. 


416.2 

84-4 

t n862: 

~\ 
j. 











liU 


BC 




!ltl 1 3 


8333 

> 


T 



TABLE-10 - 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


TEST..NUMBER—5 RART_25C_. 


PAGE: 2 

DATE: 8-31-76 


CLEAN CONDITION - FLOW RATE VERSUS 


(S/N 025) INLET PRESSURE = 415 ESIA 


TtST SPECIMEN INLET CONDITIONS 

**fl»***iS**#**»******e*#_«*g#*»ttett**jyj«**2 


PRESSURE. 

'^psIai' 


AVS 

IEMP 

AVS 

-ELOW-fiAlE- 

DIFF.' PREI 
PRIMARY 

(OfcQ. F) 

(ACFM) " 

(PSID) 

«4,9 

.0859 

308,142 

84.8 

. i833 

276.222 

»4.6 

.0716 

200,667 

64,5 

.0396 

147.908 

»4,3 

.048? 

111.247 

84.3 

.0364 

75'. 521 

84.2 

.0309 

60,650 

84,3 

♦ *1254 

46,515 

84.5 

.0170 

30.438 

84.6 

.0168 

30.206 


48,226 

62.654” 

75.894 


GRaSS 

DIFF. PRESS 

'SECQnd&RS-' 

" (PSID> 
308.142 
276.222 
200*667 
147,908 
111,247 

“”75^850 ~ 

” 61*312 
’ 46^355 
3o.5li'" 
38,400 
48.J39 

Ys.z/.’i’ ”” 

76,482 


AVS GROSS 
..DXEE.:BfiEiSL_ 

- wiisr 

308,142. 

”276,222 

2OO;607 

”l47;Vo8 

111*247 

75.685T 

60,981 

'“4a743S: 

""1J.476 
30,303 
" "48,132 

627*31 

76.188- 


TARE! 

D-IEE4.IP.RE' 

'"Tpsior 


. ,„Nsr. 

OIEBiifiM 

' IfflbT. 

306.161 
2764221 
200. 4|6- 
»«•!»? 
111*266 
'7*»6f6' 
6 *V »|0 
• 46 j*§ 6 ; 
36 . 471 ! 
36 . 302 ; 
40*131 
624930* 
76 , 117 . 



" ” 417, 5 
" - * 

»4.4 

.i:487 

111.24T 

111.247 

111.247 

.000 

111.246 

417.3 

04.2 

,.'5?5 

148.856 

148,856 

148.856 

.000 

14|,|S5! 

416,9 

64.1 

.0717 

203.532 

203.532 

203.532. 

,001 

203.531 

416.6 

.2 

. 825 

271.481 

271.481 

271,481 

.001 

271,480 

416. c 

*'4.4 

,')862 

307.826 

307.826 

307.826 

.001 

307,625! 










J.ARE DIFF. PRESS 

=* •3*4u000E" , 05 * 

-4.44000E-04 

(ACFM) ♦ i.50933E-0l 

(ACFM)**2 ♦ 

0 

1 


t> 




PAGE s 3 
DATEi 8-31-76 


TABLE— -10- ■ 


FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


TEST WUMJE8.5. 


PART 2SC 


CLEAN CONDITION - FLOW RATE VERSUS 


nil 


(S/H 025) INLET PRESSURE = 415 PSIA 
.NOMINAL — 


test SPECIMEN INLET CONDITIONS NET' DIFFERENTIAL! PRESS: 


PRESSURE 

<x»o*«444»«<ittg<»o»g»g 


IEMPERaT-UBE 

*********8tt*4HHHt**S***)Ht*»»tt»tt 


ELOW— BATE_ 




. KG/SQ.CM 
29.493 
29.447 

PSIa 
419.6 
4ia.b 
. 418.2 

DEG**K 

- - - afg t c 


LITERS/ 

— ..MIN. 

— _-67.5_ 

65. 4 

302.5 

302.5 

. .-29,4---- 
... 29*3 

— ..§4*9— . 
94.3 

29.402 

-302.4 . 

29-2 

84*6- . 

— 56* J 

29.402 

29.402 

418,2 

418,2 

_ 302,3 .. 

. 302.2- 

29.1 

84*5-- 

64.3 

.46*7.. 

38*3 

.29,402 . . 

— 410 ; 5_ - 

. .3(1 P.2 


A4 r 3 

28.6 




- 


.29.402 

418.2 

. 3Q2.2 

?Q*f) 

84.2 

. „ 24*3_ . 

29.402 

418.2 

302.2- .. 

. .. .29*1 

8-4.3—. 

20.0 

“ “ ** - 

'*“ * " " * 

" 

— 


29.402 

418.2 

-.302.3 -- 

29*2 

84*5— 

13*3. - 

29.4.47 

418.6 

302.-4 -. 

29.2 

84.6 

12*2.. 






.29*402 _. 

. . 418.2.. 

. . 302.4 

29.2 


19. 7_ . , 






.. .29.402— 

. 418,2... 

_ 302*3 

?q-i 

84 ^ 

1 






29*402 


3n? - 4 

P 9*2 

84,6 

2fl-7 








)U —29.356 ... 

-- 417.6 

3ft? .3 

29.1 

84.4 

38.1- .... 







_ —29*356 _ 

4lf*6 

416*9 

.. 30? - 2 

.2Q.fi 

tt4_? 

46.6 

25.310 

302.1 

28.9 

84.1 

56.1 

. _29.265 

416.2 

- 302.1 .. 

29 . u 

UA.2. . 

64*4 . 

. .29.265 

41-6.2 - 
»**&» 

-302.2., — 

29,1 

84 4 

i^7-3 

#5*4# 






itCF-H -SCEM- 

.11859 . _2.3S4 


UNg 

-KB/HHl 


6N2 
-LBS/HRl. 


KS/SQt CM 1 
niF'FPRRNtlAU 


4.6?5 10*3511.. 

-.11833 2.308 4.S.46 IQ.OljL. 

. .*117-16 — .. .1*982 ,3.?a4 8 . 60 - 6 : 14*109?.:. 

. -.0596 1*64? 3,2*8 -.1*160 - 

*0M9 1.35-4 2 , 66? 5*07? 1*6214 . 



28*6 ;J13M 1*009 1 «?B7_ 


- 4 * 350 - 


533211 


. .0254 ,705. 

— * 0170 .410. 

— .0168 *466. 


. 0366 


-1*013_ 


-i*ga6o_ 


♦ .397 


-.SL3SSS-, 


-1*346- 


-2j65.il. 


- 4 * 441 - 


_t*flgl4 


f pS9 5 


-1*645— 


_3*£41L 


7.142- 


- 10 . 4656 ’ 


.0-117- 


,i*m. 


-3*?0t- 


_a.Aoi. 


»u825— 

-*0862.- 


2.275— 


,370. 


_ 4*472-- 


.4*605. 


_5.974_ 


19 ’. 0869 ' 


-10.322- 


. 21*6 


29,300 

.042 


4IU. 


302.3 

.1 


29.1 

. I 


04.4 

.2 


DEVIATIONS 


goo*a«6' 






•rtfctBfr 



p» 


JifcJJUL 


■ tf l aMt* 


331. 




-14*3oi6 2ia*931_ 


-271*400. 


|UK-. 

J 

t> 







__ __ PAGE; 2 

Flow r ate T '^s^Vi?FTB'Ei^rAL “pressure 

-- — . . ^ CLEAN CONDITION - - "FLOW RATE~VERSUS 

T F ST iUMBEH 5-25 PART 258 TEST DESCRIPTION DIF_FERENTIAL_PRESSUHE • TEST SPECIMEN 

'(S/N 025 ) INLET PRESSURE = 700 PSIA NOMINAL. 

TEST SPECIMEN "ISLET CONDITIONS “ ' ’ 

*****#*##« »»»»«»»»»« 


PRESSURE 

“ aVG" 

temp 

“ ’ /7VG 

flow Rate 

gross 

d iff ."’Press 
primary 

GRASS 




0!Ff. PRESS 

SECONDARY 

aV"5 GROSS - 
DIFF. PRESS 

T AfiE 

DIFF, PRE5S 

.net 

DIFF, PRESS 

TpsIaT 

(OtG. F) 

UCFM) 

(PSIO) 

(PSTD) 

(PSIC) 

(PSID> 

(PS ID) 

ITS .7“ 

73.3 

. 06 , .4 

“ .r55’5 ' 

144.853 
126. "§39' ’ 

107.5~6o 

144.853 

144,853 

-0.000 

144. B53 !! 

Tot.s 

TT. 5 

126.839 

126 ". 839 

-0 • 000 

126,839 

7 07 »®~ 

73.6 

. 0490 

107.560 

107,560 

-0.000 

107,560 

711. a 
'707. a 

74.1 

74*6 

.-.416 

.0353 

88.204 

7o.99i" 

88.597 

71.531 

88 ,4p 1 
'71,261 “ 

-0.001 
-6.001 

88.401 

71.261 

707. a 

75.2 

.-'2B3 

54,216 

54,78) 

54,493 

-0.001 

54,498 

711. a 

75,9 

. ,213 

39.824 

40,087 

39,956 

-0.001 

39.956 

7TTT? 

76.3 ' 

.01®? 

32,640 

32,775 

32, To® 

-0.001 

32.708 

7il.» 

76.9 

. 146 

25.571 

25,596 

25,583 

-0.001 

25.383- 

' *71 S’. 1 "“ 

77.5 

.OA^ 

16.645 

16,716 

l6765Z~ 

-0,001 

16.682 ~ ; 

TTSTT 

77.8 

.OA?? 

16.416 

16.544 

16,480 

-o.ool 

16.480 

7T577 

It . 7 

. ,152 

" ib '.7 V 

26;85a 

" _ 26',794 

-o.ooi ~ 

26.794““ 

! " "7T5T7 

n .7 

. 1S4 

33.393 

33,63a 

33T5T6 

-o.ool 

5J75T6 

7T51T 

77.4 

.‘■215 

40,404 

40.606 

40.505 

-0.001 

40.6o5 

ria.i ■ 

7/rr 

. * 2^3 

55.093 

■bb , :72"9"'" 

5574 TI 

-0.001 

55T4II 

"71T.T 

7"6 . 9 

“ ; ■’345' • 

70.617 

7TT2T5 

79,91? 

•0,001 

70,916 1 

71$ *7 

7 6*6 

.'•m 

88. To 4 

88.913 

88". 559 ' 

-o.ool 

88,559 

7 o 7 . 8 

76.5 

,0432 ” 

107.560 

~To77565 

"T^T.560 

-0.000 

loTTS?? 

71 1TH - 

76 . ( 

.,’545 

12 7 77 8 7 

127.787 

"TTTTTST 

-0,000 

1277787 

711.8 

76,2 

. 06 -, a 

148. 0T5 

148.014 

[48.01?— 

-0.000 

[407614 


PRESS = -3760000E-04 + -3.31610E-02 (ACFM) ♦ 673T359E-01 <ACFM)« 1 ‘2-+ 0 IACFMV**3 


■J. 



PAG E: 3 . 

DATE ; 8-31-75 


2,o 



. . TA.B-J_.U_ 


'JJ- 


TEST NUMBER 5-25 


FLOW RATE VERSUS DIFFERENTIAL PRESSURE 
PART PSB 




Jji_> 


TEST DESCRIPTION DIFFERENTIAL PRESSURE, TEST SPECIMEN 
. rs/N - (j2S~) INLET' PKESSCftFT ~ 70'0''P^>IA“tJoHfNAt7T 


-• - test specimen TNurconorrio^s ' 

»*#**#•**»♦# »*»*»»#<*» «**»»**«« »»«»»»»»»*» »<*«* »«»»*»« U »»»»»«#*« »» » g tt»»«g »» g » ■> »»» <> » » » 


pressure temper -ture flow rate- . 

»»« »»#•*■ " ********* •*** ************** #***•#**##***** 


, , KG/SQ CM 

PSIA 

DEG. K 

oEG. C 

DEG. F 

CTTFW 

MIN 

4CFM 

SCFM 

GN2 

kg/hr 

GNf 

L0S/HR 

KU/sarcw — 

DIFFERENTiiU 

....gsiPi.,-. . 

50,318 

715.7 

296.1 

23,0. 

23.1 

73.3 

82.8 

. 06o4 

2.925 

5.75? 

12.696 

10.18*2 

i'44i*B3: : 

49,765 

7()7 .8 

296.2 

73.5 

75.2 

. iS55 

2.657 

5.232 

11.534 

8,9*76 

1S6V®39' 

49,765 

7 V >7 . 0 

296.3 

23.1 

73.6 

66*4 

• 049n 

2.343 

4.6l4’ 

IPU-Tg 

T«g»w- 

,'ii flij.sti — 

50,041 

711. « 

296.6 

23.4 

74.1 

56*6 

• 0416 

1.997 

3.933 

e.67i 

6.2i9r 


49,765 

7i)7,B 

296.8 

23. T 

74.6 

47.7 

.0353 

1.685 

3*3]§ 

7.314 

>5.0182' 

• /.fiiiil, ' ’ 1 

49.765 

707,8 

297.2 

24.0 

75.2 

38.2 

.0283 

1.348 

2.653 

5i.S5o 

34*31* 

«*«*••! ' ‘ " 

J * 

50.041 

711.8 

297.6 

24.4 

75,9 

28.9 

.0213 

1.022 

2.012 

4.436 

2'.>q92 

'.39495*! 0 

50.041 

711.8 

297.8 

24.6 

76.3 

24.5 

,0180 

.863 

1.700 

3.748 

2.2996 

324708! 

50,041 

711.8 

298.1 

25. a 

76.9 

19.8 

.0146 

.700 

1.370 

3.038 

1 . 79*7 


50.318 

715. 1 \ 

298.4 

25.3 

77.5 

13.4 

.0099 

.474 

.934 

2.060 

1.1729 

Till-*. 

16*688* 

50,318 

715 , / v 

298,6 

25.4 

77.8 

13.3 

.0098 

.470 

.925 

2.039 

1.1387 

16.480 

j 50.318 

715.7 

298.5 

25.4 

77.7 

20.7 

.0152 

.730 

1.438. 

3.171 

1.8838 

26.794< 

50.318 

715. I 

298.6 

25.4 

77.7 

24.9 

.(>184 

.881 

1.734 

3.823 

2.3564 

3345l6> 

50.313 

715.7 

298,4 

25.2 

77.4 

29,3 

.0215 

1.034 

2 . 036 

4.488 

2.8478 

40.S05; 

50.316 

71b./ 

298.2 

25.- 

77.1 

38.5 

.0283 

1.360 

2.67B 

5.903 

3.8958 

- 5S>_111 ,, 

50.318 

715./ 

298.1 

24.9 

76.9 

47.8 

.0345 

1.659 

' 3.268 

7.204 

4,9859 

70.916- 

50.318 

715. / 

297,9 

24.8 

76.6 

56.0 

.0411 

1.97B 

3.894 

8.5B6 

6.2263 

89.3B9 1 

L 49,765 

50.041 

7<;7.8 

?97.9 

24.7 

76.5 

64.9 

.0482 

2.291 

4.510 

9.943 

7.5622 

107.560 

711 .« 

297.6 

24.5 

76,a 

76,2 

73.9 

.0545 

2.610 

5.140 

11.331 

8.9843 

127.7*7. 

50.041 

711.8 

297.7 

24.5 

82.4 

.0608 

2.910 

• ".5*729’ 

12.631 

10.4064 

148.0144- 

■ -•#*#** 

- -»**»«- - 


»£«##¥“ 

¥*4*#» 




- 



: ' • ■> 

50, T9? 

7T5T5 

297.6 , 

24.5 

76.0 ~ 







“CTB 

.199 

--b;b- ' 

.7 

.7 

1 .2 

DEVIATIONS 




• 


li J IT 
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.TABLE .12. 


FUOW RATE VERSUS DIFFERENTIAL PRESSURE 


TEST NUMBER 5 -P5 PART JJ5A. 


CLEAN CONDITION - FLOW RATE VERSUS 
TE ST DESCRIP TION DIFFERENTIAL PRESSU RE . T EST SPECIMEN 


(S/N 025) INLET PRESSURE = 1000 ESIA NOMINAL. 


flo\vhEter "Conditions 


TEffSprc t mEn"Inlet' cond|TTon§^ 


Jli 


-J5 


.05 


50.4 


69.3 


•90 


46.3 


74.0 



FLOWMETER ONE 



FLOWMETER two 








AVG 

AVG 

flow rate 
<acfmi 

PRESSURE 

(psio) 

TFMP 
(DEG. F) 

FLOW Rate 
UCFM) 

PRESSURE 

temp 

(DEG. F) 

PRESSURE 

(PS1A1 

TEMP 
(DEG. F> 

FLOW RATE 
(aCFM) 

.84 

9(1.2 

60.3 

• 90 

48,3 

73.7 

1007.9 

71.0 

.0425. 

.76 

5... 6 

60.4 

.01 

48.9 

73.3 

1007.9 

70.6 

.0389' 

.67 

49.9 

60. ■ 

.71 

48.3 

73.2 

1007.9 

70.6 

.0334- 

.58 

49.7 

68.3 

• 61 

48.5 

73.2 

10D7.9 

70.7' 

.0290 

.49 

49.7 

68.8 

*50 

40.9 

73.5 

1007.9 

71.1 

.0244- 

* 40 

“9,7 

69.4 

.40 

49.1 

73.8 

1007.9 

71.6 

.0197- 

.30 

50.1 

70.1 

.31 

49.9 

74.2 

1007.9 

72.1 

.0151. 

.26 

49.7 

7 1.8 

.26 

49.5 

74.6 

1007.9 

72.7' 

.0128. 

.21 

49,9 

71 .4 

.21 

49.7 

74.9 

1007.9 

73.1 

.0103: 

.14 

49.5 

72.3 

• 14 

49. X 

75.4 

1007.9 

73.0 

.0068 

.14 

5t.l 

73.6 

• ) 4 

49.9 

76.2 

1(107.9 

74.9 

.0069 

.24 

»t'. 2 

73.7 

• ?4 

49.9 

76.4 

100T.9 

75.0 

.oilfi. 

.27 

50.4 

73.7 

.26 

50.2 

76.4 

1007.9 

75.1 

.0133 

.31 

49.9 

73.5 

.31 

49.5 

76.6 

11107.9 

75.0 

.0152 

.40 

50.4 

73.0 

.40 1 

49.9 

76.4 

1007.9 

74.7 

• 0198 

.48 

50.1 

7?. 4 

.49 

49,3 

76.2 

1007.9 

74.3 

.0241 

.58 

so. 2 

71.4 

.60 

49.1 

75,6 

1007.9 

73.5- 

.0290 

.66 

5:,. 2 

74.5 

.7(1 

49.1 

75.1 

1-107.9 

72.8 

.0336. 

.75 

5(1,4 

7(1.0 

.00 

4B.7 

74.6 

l-'32i2 

72.3 

.(1381 


1007.9 


71.7 


.sJJ+Ml 


-u 


til 




US! 




JU- 


-1]^s 
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■DATE! B-31-7G 


IABLE_12 

FLOW RATE VERSUS DIFFERENTIAL pressure 




test NUMBER 5-25 

PART 25A 

TEST DESCRIPTION CLEAH C0NDITI0N “ FLOW, RATE VERSUS 






(S/N 025) INLET PRESSURE = 1000 

PS I A NOMINAL, 

TEST SPECIMEN INLET CONDITIONS^ 




GROSS 

GROSS 




PRESSURE 

A VO 

temp 

A, VG 

„ .FLQW RATE 

DIFF. PRESS 

primary 

DIFF • PRESS 
SECONDARY 

avb gross 

DIFF. PRESS 

. TARE; . 
t>IFF, PRESS' 

-.NET 

DIFFi. PRESS 

rpsixp 

(DEG. F) 

cacfmi 

(PSID) 

(PSID) 

tPSlO). 

(PSID) 

(PSID) 

1007. V 

71.0 

,0425 

99.870 

99,870 

99,870 

-0.000 

99.870 

1007. V 

7o«6 

.0389 

8B.328 

89,124 

88,726 

-0.000 

68.726 

1007, V 

7l)«6 

.0334 

73,735 

74.586 

74.160 

-0.000 

74,161 

1007. V 

70.7“ 

• 029o 

61,904 

62,577 

62.280 

-0,000 

62*200 

1007. V 

71.1 

.o244 

49.578 

50.251 

49,915. 

-0,000 

49V915! 

T007T9 

7176 

,0197 

39.168 

39.2B1 

39.' 229' 

-0,000 

39*223! 

! 1007.? 

72.1 

.0151 

2B.796 

3B.au 

28,804 

-0,000 

2tueo4 

IootT? - 

72.7 

.0128 

23.756 

23.761 

23.756; 

-0.000 

'237758 

ioo7, v 

73. 1 

. 0 1 *' 3 

18.425 

18,376 

16.400 

-0,000 

16,401 

1007.? 

73.8 

.0068 

11.762 

11.743 

11.753 

- 0,000 

117733 

1007. V 

74.9 

.0069 

11.936 

11.972 

11. ?S4' 

- 0.000 

11.934 

100779 “ 

TsTo " 

• OllB 

21,554 

21.697 

“ 21.626 

- 0.000 

21.626 

roo 7 . 9 ~ 

T5.1 

^133 

24,972. 

25.080 

' 25.026' 

- 0,000 

'25', 026 

Too7.v 

75.0 

.0152 

29,202 

29,328 

29.265 

- 0,000 

29,265 

IOT7.V 

74.7 

.0198 

39.342 

39.512 

39.427 “ 

'- 0,000 

39.427 

Ioo7.v 

7473 

,a241 

49,328 

49.935 

49.631 

- 0,000 - 

49,632 

' 1007. f 

73.5 

.0290 

61,733 

62.261" 

61.997 

- 0.000 

61.997 

lOOTT* 

TITe 

.n336 

74,233 

74.9o2 

74,560 

- 0.000 

74,558 

1007. y 

72.3 

.0381 

87.470 

88.176 

87.823 

- 0.000 

87.823 

im.v 

71,7 

.0$ZB~ 

101,766 

1017766 " 

101.766 

-o.ooo 

~Toi.756 

! 


taretdifft 

PRESS s -1 # 64000E-04 

♦ -1.26930E-02 

CACFMI 2,480705—01 

(aCFM)**2,-7. 

0 (ACFM)iT3 




TA BLE I2_ 
"FLffW "RATE' VERSUS' Dll 


TEST NUMBER 5-25 


PART 25A 


CLEAN CONDITION - FLOW RATE VERSUS 

nTFFnRRMTTRT. PPFgqtlRr . TFgT gPKPTMKN 

(S/N 02S) INLET PRESSURE =■ 1000 PSIA NOMINAL. 


_ TEST“SPEciMeiriNCET coNoirroTis ~ 


"T^t'BIfFeREHtiAD'PnEESr— 

************** ****••**. 


PRESSURE TEMPERATURE 

*, ITS# »«»»**•*» A, o«ii 


PLOW RATE 

#**»*#*** ******Tr*flTMnf**s**iMMHMnRi 




KO/SQ CM 
70.865 


70.865 
. 70.865 
70.865 


■ITERS/ 

MIN 


100 7.5 

1007.9 

1007.9 

1007.9 


70 .865 l(j p7 .9 


70.865 


70 . 865_ 

70 .865 

70.865 

70.865 

70.865 

70.865 

70.865 

70.865 

70.665 

70.865 

70.865 

70.865 


70.865 

— w«r 


1007.9 

1007.9 

10 07.9 
11)07,9 

1007.9 

1007.9 
1007,9 
1007,9 

1007.9 

1007.9 

1007.9 

1007.9 

1007.9 

1007.9 

— #innr*— 


_?li? 


22. r 


70.6 


To..?. . 


56. 3 .029(1 1 .988 


*•512- 


11.296 

12.710 


.K0/SQ CM 


7.0216 


4,3788 

3;5b94 


1.2937 

.9283 


1,8206 

1.7335 

2 , 0378 ’ 

2.7720 

3,4894 

■ 6 , 3588 . 

5,2426 

6,1746 

7 , 15*9 


99.870 

86 , 726 ' 


491 . 933 ) 


-24.1*3*' 


ji 

AL L** 

11 . 986 ' 

21 , 426 ' 

25', 086. 

291,265' 

39. *27 

1 

49 , 682 : 

61,997 

■ 7 », W2i 

87 ', 183 ) 

181 . 76*1 


70«ff5B” 


DEVIAtioNS 



„T 

n= 
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-DATE-: — 9-14-76- 


< 


TABLE— 1-3 


FLOW RATE versus differential pressure 


- -CLEAN-CONDITION FLOW-RATE— VERSUS— D INFERENTIAL "PRESSURE^ 

DATA ACQUIRED OH TEST SPECIMEN (S/N 027) PRIOR TO THE 


TESl»UUHBEH-ia- 


-PAR-T-278- 


-TESI-CESCRIP-UoN- 


PRESSURE “ 415 PSIA (NOMINAL). 


FLOWMETER CONDITIONS 


TEST SPECIMEN INLET cPNpiTTONS! 

turns jjgtnnn>g<ntg<nnntintft<HHtopinnnnnnt gg»«.. 


FLOWKC.I.ER- ONE 




-F-LOWHE-TER-TWO.- 


#««99#999t94«999»9»9»9999#9t999#9»*9 


1 



. - . 





AVG 

1 Flow Rate 

PRtSSURE 

Temp 

FLOW RaTe PRESSURE 

Temp 

PRESSURE 

TEMPI 

FLOW RATE, 

(AOPfi)" 

(Pbl^l 

(nFR. pi 


Pfiif 1 

t I1F A . F! 

fPsTA> 

IRFfl-. F) 

( AfFM 1 

1 # 7 a 

t q 








1 t *7 

bo. 3 

69^2 

..7| 

^ H r 6 

7 0*4 

413 n 

69t «■ 

I 

....^27' 










Rft 

bn q 


...... .^60 

4 Q ,3 

To A 

4 1? 0 

AQ A- 










i v * 

,49 

- .5IUS- 

. _ 6Q*Q . 

,50- 

/ t S ,9 

74 , 4 . ... 

.... 4 IP , 4 

AQ,A. 

,0A()3 

I -- ,40 

bt) 3 

6 a*x... ... 

,4» 

4<3,q 

74,4 

411,7 

AS, A, 


T 3 1 

bu T 3 

AAgfl 

r 3ft 

4<3 t <3 

7 1 } , q 

4 1 1 ,7 

AQ,T 


f .26 

Sll r 5 

Aft .Q 

. ?5 

qn, 1 

74 t s_ - 

411 ,7 

AS. 7' 

,0311 

1 ,?] 

bn , \ 

^9-r-V 

, gj. 

4° « a 

7^,7 

4i 1 1 

-69.,a 


.14 

<*y.7 

AS.? 

1 4 

49.5 

7i,.R 

41 1 .7 

7n.n 

.111 AS' 

1 .14 

bb.3 

AQ .4 

• >4 

49.9 

71 .1 

41 1 .7 

7(1 - ? 

*0l7 n 

L *22 


69*2 „ . 

..,22. „ 

49.9 

7,j r 0 

4 1 L*-\ 

. _7.n«f> 

.QPAA 

.?fi 

bo. 5 


- .?6 

qn - 1 

7rt*9 

411-1 

7n.n 

-n3?n - 

j . .31 

SR..Z . 

. 6 S 9 SL . . . 

.*31. 

* 0.1 

.7.o.7__. 

411.1 


.nfinn 

i .AJ 

.$9.9 


.41 

49.2 

,.7:i.5 . 

41.1.4 

69.6 

_ .0493. 

■ .50 

bu.l 

A!1 ? ? 

.51. 

49.0 

7tf .4 

4n9.fi 

A9.3 

.[>614- 

L .SB 

... ?(U3. 

66 tZ 

_ .. ..61 

49.? 


..... . 4u.9-.-l 

£9.»2 

»Jl7H-4u 

1 .67 

.. .. ..au.,3 

... 6a .a ..... 

. ,.zo_ 

_48.a_ 

oS. 9 

4n8.5 

A9.0 

,0fl3fl . 

... .75 

49. 9 

6u_*5 


4fi , ■? 

ftQ.R 

4 f)7 ft 

A9 ,? 

,09}*. 











’’I 


:ii 


-4.V3- 


j 



TABLE '1-3 eLEAN-COroiTION^-FtiaJ-RATE^ERSUS-DIFFEREHTIAIr-FRESSURET 

FLOW RATE VERSUS OlfFERENTlAL PRESSURE data ACQUIRED OH TEST SPECIMEN (S/N 027) PRICK TO THE 


TE-ST-HUMBER—W 


-TEST— 0E5Cr^P-T-I0-N 


PRESSURE - 415 PSIA (NOMINAL) 


TEST SPECIMEN INLET CONDITIONS 

- ' 


(PSIA) 


±13.2 


avg 

— lgMe 

(Dtg. F ) 


69.8 


69,8 


A VO 

-P-LOW-EaTe 
CACpM) ' 


!.? 


69.6 

• 

7i 


69.6 

• 


' *“ 





diff; press 
P - R I M a R ^C 

(PSID) 


302.833 


225,939 


176,258 


133.538 


3 


9 


5 


26.898 

27.247 


46.802 




GROSS 

OIFF. PRESS 

^PSID) 


3(,2.83S 


225.939 


258 


133.538 


98,4)3 


26.968 

27.371 



d if|.-pr - s Ic 

" Tpsior"" 


302,835 


2 


258 


8 


98.413 


66 


53.255 


26,933 

27.30? 


6 


100.628 


8 


179,422 


231.00c 


3 


Tare 
[FF* PRE 
7PSID) 


.001 



. NET' 
? XP F . :pR fe 
‘ (PSID) 


302.833. 


56.030 


1004627' 


231,001. 


3 


!_ArE DIFF. Press = -3.4000pE.05 ♦ -4.44000E.-04 (ACFM) ♦ 1.50933E-01 (A?FM)**2 + 


0 (ACFM)M3. 
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SAXE-: — 9-14-56 

TftBBR-H GUEAN-GONMHGN FWW-RATE-VKRSUS-DIFFEXENT-IAL-PRE8SUR 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE DATA ACQUIRED ON TEST SPECIMEN <S/N 02?) PRIOR TO THE 

• ~ ' vmvMT ATI rrm-WilWTTA nn\milirr»,mrr TT'CT’ CTT»/^TLTP\T TMT T?_V 


PRESSURE + 415 PSIA (NOMINAL) . 


U PRES5URE- — . — - - 


•TE-tFF— IUM&ER--L0 PA RT 3TB — TEST- DEsCrXE-TXQN- 

TEST SPECIMEN INLET CONDITIONS 


IemPERA-TORe — — — FLrOW-RATE : : 

— LITERS/ GN2 0N2 


NET OIFFERENTI^U PRESS: 


KO/SO'.CM: 
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-DATE-i — 9 - 


TABLE. -Id OTEAN-GONDIIION F LOW- RAPE-VERSUS-DIFFEREOTIAL- PRESSURE. 

flow Rate versus differential pressure data acquired oh test specimen s/n 027 prior to the 


-TE5T— OESCRiR-T-TON 














TPST ;UmB|R 12 


PART _p6D 


TEST 


FUO'J ETER' CONDITIONS 

wwt^ttttwmHuwnnmnnnmnnnHHitmttW inHumutwiiw w-nwttiuKKiHuumHiaWM 
. FLOWMcTeR one . ...FLQWMeTER twq 

flow Rate pressure temp * * puow" r,\Te ’ pressure Temp 

<ACFH> ' (D£G. JL1 UcEHl IPSIaI (DEG.. F)_ 












. TART.'R K_. _ . _ 









flow rate versus 

DIFFERENTIAL PRESSURE 

CLEAN CONDITION - FLOW RATE VERSUS DIFFERENTIAL [ 




TEST jUmBER 12 

PART 28D 

PKEbSUKET* DATA AUUU 1 KUU 
TEST DEsCAtpTtiim WARD (S/N SIDE UPSTREAM) 

WITH KLUW IN TIiij FUK- j 
DIRECTION . TEST j 







^NOMINAL) 

T57N \j/Lo) IHliET 

PRESSURE = 415FS1A [ 

| 


TEST SPECIMEN INLET CONDITIONS 
******#*****3ft***************************« 

y 









pRnss 




1 

l 


PRESSURE 

A VG 

Ienp 

AVG 

FLOW R A Tp 

diff. press 
primary ■ 

d!ff. press 

. . second aPX 

<PSlo> 

a*/g gross 
hIFF.~P3 r SS 

tare net, i 

□IFF, PRfSS nlFFw PRkSS 


<PSIA> 

<D£G. F> 

<acfmV 

<PSID> 

xpsioV 

■ tpsio) 

■ IPSlOi. 1 


417.5 

75.4 

» 0 87l 

309.946 

300.946 

30 9 I?46 

• ooi 

30«*^45i [ 

1 


416.? 

75.5 

•1)837 

277.662 

277.662 

277.662 

• ooi 

2774661 

HU 

416.9 

75.6 

»07l)9 

203.186 

203.186 

2 0 3.186 

• 001 

203.185' 

416.2 

75.6 

»f5?6 

153.641 

153,641 

153.641 

• 006 

153.640 i 


416.2 

75.5 

.(,484 

113.686 

113.686 

113.686 

• 000 ' 

1134685! 


416.2 

75.9 

.036(1 

77,162 

77,886 

77.524 

• oog 

77.523: [ 


416.2 

76.3 

.0304 

62.627 

63.5(12 

63.065' 

.000 

63.064- ! 


416.2 

76.6 

.0247 

49.118 

49,118 

49.118* 

.000 

49. 11B* ■ ; 


416.2 

77.2 

.0164 

30.611 

30,511 

30.611: 

• 0.000 

aoifil'i-* 


416,2 

78.3 

.0163 

30.611 

30.511 

30.611 

• 0.000 

30 j 6114 j 


415.6 

78.4 

.0252 

50.717 

50.717 

50.717 

.000 

507717 ! 


"415.6 

78.4 

.0307 

63.755 

64,461 

64,10?' 

.000 

64,107- I 


415.6 

78,2 

.0363 

78.414 

79.484 

" 78.94?- 

.000 

7B(,?48i | 

Uli 

415.6 

77.9 

.0483 

115.284 

115.284 

115.284' 

.000 

113.283: 


*14.9 

77,5 

.0592 

152.363 

1 52.363 

T52‘V36J 

.000 

l-52W362i j 


414,3 

77.6 

.0715 

207.341 

207.341 

?0T«341 

.001 

2074340 | 


413.7 

77.7 

.0822 

272.868 

272,868 

272.868 

• 001 

2724867' j 


413.6 

77.9 

• 0862 

309.307 

309.307 

30 ?. 3 o 7 

• 001 

3o9»306* | 



lARE DIFF. 







SB 


PRESS a -3.40000E- 

05 + -4.44000E-04 

(ACFM) ♦ 1.50933E-01 

(ACFM).^2 

0 (ACFM144S. i 


III! 


I!-.. 


DU- 


81' 3 a 


dbai 





©a ~ 

feS- •'* 
U $ 
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DATE; 


9-rs-rr 


TABLE_15 

flow rate versus differential pressure 


CLEAN CONDITION 


FLOW RATE VERSUS DIFFERENTIAL 
DATA ACQUIRED WITH - FLOW IN THE FOR-" 


TEST • UdBEfl IS. PART_2BD 


TEST SPECIMEN INLET CONDITIONS 
»*»»«»#**»w***„»**»*tt*##»innnnnH».»###**»*#*3**#»tt#**#*#**#***»**»*##***#»#»»##****#**#»#****i»»»*****» 



(NOMINAL) . 


»**»*.»»5**#»**i»«M«w*Si*- 


PRESSURE 

#******»##tt***«***# 


TF.1 PFR.-TURE 


ELOJi fiA.t£_ .. 











LITERS/ 

K9/SQ CM 

PSIa 

DEO. K 

- DE£*_£ 

_DE8*_E 

, J4IN . . 

2 ?.356 

All.? 

297.3 

_ .24*1 

75*4_ 

. 69 *4 

29.311 


297.3 

. 24*2 

— 75*5 _ . 

.. 66,5 

2?. 311 

n^.? 

297,4 

24*i 

75.6 

- SJ3.3 . 

29,265 

4l§,2 

297,4 

24*2.. 

..75,6 

47,3 

2?,265 

416.2 

297,3 

24.2 

15*5 

... _3B,4_ 

. 2?,265 

Slg.Z 

...297,6... 

. -.-24*4 

75.9 

_ 28; 5. . 

2?.?65 

n§.-(= 

297.8 

24.6 

76.3 

24*1 

29.265 

416.2 

297.9 

24.8 

I4*6_ . 

19*6 

29.265 

4i§.2 

298.3 . 

, 25.1 

.71.2 

13. o 

29.265 

4l6_.2 

298,9 

25*7_ 

78*3_. 

„ 12*8 

Jl! 2?. 21? 

4l5,o 

299,9 

- .25. .it 

78.4 

. -.19.? 

Z?.21? 

?l?i- 

29B,.?_ . 

25.8 

76*4- 

- -24? S . 

...2?, 21? 

. 

29.8, 8_ . 

■ ■■25.7 

79.2 . 

_ 28.5- .. 

U1 .2?. 21? 

4l5.b 

298.7 

25*5 

_I7*? 

38.1 

. _2?.l74 

414.9 , 

... 2?8,J5 

25.3 

77.5 

46*7 

29.128 

_ . 

298sS_ . 

25.3 

77.6 

56.2 

2?.083 

413. F 

298,6 

.25*4 

77 *7. 

64;6 

. . . 29*0.37 

n?.* - 

...298.7... 

. 25*5.. . 

77.9 

.. .61*5. . 

*#«»» 

#**64 

4*4*4 


4*4*4* 


, i(i 29.23d 

41S.T 

298,1 

2*570 “ 

" '77. o' 


.060 

.b 

, 6 

• b 

' -i.o‘‘ 

0EVIAT10F 


ACFM ... 

1 CEH- . 

GN 2 

. . Kg^HR 

GN 2 

LfiS/HR 

KG/SG CM 
DIFFERENTIAL 

PSlD, 

• u 87 l 

,. 2 , 45 q. . 

4 * 025 . .. 

- 10.617 

21.7913 

3 t) 9 ‘.g»S!_[ 

.0837 

.. 2 * 350 .. 

4 , 620 -. . 

10*202 

19 . 5215 * 

277 V 061 -J 

. ..J )7 0 9 . 

- 1*989 . . 

3 . 9 i 7 

8,636 

_ 14.2853 

2 D 3 il« 5 ‘ _ 

,(j 596 

... 1 i 67 q_ 

3.289 __ 

7 . 2 S 1 

10.8020 

jUk 

i. 93 ig» 0 ....| 

, 0484 . 

- 1 * 35.5 .. 

2 . 66 ? 

5.883 

7 . 992 B 

lir.W 1 

.* 0 _ 36 j) .. 

1 . 0,06 _ 

1.986 

4.377 

5:4504 

■fr.aja: 

*0304 

. .851 

1.677 

3,696 

4 w 433 B 

6 ?: 0 **' 1 

* 0247 . . 

.691 

1.360 

2,999 


. . J 

.0164 . 

. 458 . „ 

. *?.o 2 

1 * 588 , 

" 

, 1 

.0163 _ 

*453 

.893 

1.968 


* t— j 

. * 1)252 

,._* 7 o 2 . .. 

. Ii 382 

. 3 «q 47 

1 * 

' . j*» 

. -., 1317 . . 

.855 

1 . 663 

3.711 

4 . 5 n 72 

64 * 107 ' 

-*0163 

l.nlo 

1.968 

4 . 38 ? 

5.5506 

7 Bi? 4 « ) 

.0483 

1,346 

2.650 

5.842 

a.ioS 2 

1 T 5 W 2 B 3 : l ill! 

.9592 

1*649 

3 , 24 ? 

7.158 

10.7121 

152 : 362 : ! 

.0715 

1.986 

3.910 

8.620 

14*5775 

i 

2 ti 7 tf 344)1 I 

f 08?2 . 

2 . 2 §Q 

. 4.490 

9.899 

19.1844 

272 * 6*7 | 

.. * 0862 .. 

2*385 

4,697 

1 0.355 

21.7464 

?D». 3»6 



. 

— 


1 

jUt) 
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FLOW RATE' VERSUS DIFFERENTIAL! PRESSURE CLEAN CONDITION - FLCM KATE VERSUS DIFFERENTIAL PRESSURE. 

' • ' ■ - DATA ACQUIRED^ ITH FI. CM IN THE FORWARD CS/N 


DIRECTION. TEST SPECIMEN (S/N 028) INLET PRESSURE 
1000 PSIA (NOMINAL' 


FLOWMETER CONDITIONS 


TEST SR EC1HENI. INLET : CPNpinONS:. 


.i.i i. *. * l.z. a ill i.i.i i.< - - iM mini 
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TABLE 1 A 


flow rate versus differential' pressure 


CLEAN CONDITION - FLOW RATE VERSUS DIFFERENTIAL PRESSURE. 
DATA ACQUIRED -U.IXH FTttf IN. TITff Ffguttn (9/N.SInF IIKTBBAN) 


-iEgT-HUMBE R. 1 2. 


PAR1_28 C 


T EST DESCRIP T ION 


DIRECTION. TEST SPECIMEN (S/N 028) 
mnn rein (wcMTMtT) ’ 


INLET PRESSURE 


TEST SPECIMEN INLET CONDITIONS 

»»<>.»i«»6»g,a3,<nn..»«nKnt,a. l nnt l nnmggg.a < nn 1 » 


PRE5SURF 

AV6 
T FMP 

AVG 

Ft nU R t \T£ 

gross 

D1FF. PRESS 

PR'fMrt&9 

— — GROSS: 

DIPT* PRESS 

AVG GROSS. 
r)TT- 

TAREt 

_NEr. 

nTCfff. ■'fiRpRC* . . 

' (PSiA)' 

(0§6. f) 

(ACFM)' 

(PSIO) 

tpslb) 1 

'■•(ps i or’'" 

'"iPBior*" 

“"'(psibr'" 

1009(2 

70,2 

,0429 

100.608 

100,608 

100.608- 

■0.000 

100,608' 

1009,2 

69.4 

.0385 

86,805 

88,282 

87.544- 

■ 0.000, 

87.544* 

1009.2 

68.9 

.0343 

75.995' 

76,905 

76.450 

■0,000- 

76,450 

1 009 ,2 

68,7 

.0296 

64,003 

54,579 

64,291 

•0*300 

64,291 

1009,2 

6B.S 

.0248 

52,054 

52,569 

52.312, 

•0,000 

se;3i2; , 

1009.2 

69.1 

.019? 

39.890 

40.47B 

40,184- 

■0,000 

40,144' | 

1009.2 

69,4 

.OlSl 

29.215. 

29.574- 

2?;3?S’ 

.0,000 

29,3451 

1009.2 

69.6 

.0128 

24.597 

24,626 

24,611. 

■O.OOOi 

24,612! 

1009.2 

69.7 

.0103 

19.202 

19,225 

19.214' 

-■0,000 

19,214' 

1009.2 

70.1 

.0067 

11.835 

11,830 

11.832. 

*«o,ooo, 

11.833, 

1009.2 

71.2 

.0068 

12.067 

12,174 

12.120 

-■00000 

12,120 

1009,2 

71.2 

.0105 

19.608 

19,742 

19.675 

■0,000 

19.675: 

1009.2 

71.3 

.0129 

24,82? 

24.971 

24.900 

■0,000- 

24,900 

1009.2 

71.2 

.0154 

29.968 

30.381 

30.175: 

■0,000 

30,175: 

1009.2 

70,9 

.01?? 

40.267 

40.825 

40.546- 

■0.000 

40,946' 

loofi? 

70.5 

.0247 

51.804- 

52,253 

52.02? 

••0.000- 

52,02?'. 

1009.2 

§977 

• 02?8 

64,868 

65.211 

65.040 

■0,000 

65,040 j' 

1005.3 

|97T 

.0342 

76.116 

76.905 

76.51U 

-■0.000 

76,510 

1005.3 

68,3 

.0388 

87,967 

89,230 

88.59?' 

■0,000 

88,3??' ^ 

1005,3 

67.6 

.0434 

102,820 

102,820 

102,820 

•0.000 

102,821 



|ArE D1FF. PRESS * 

— 1,64000E"04 ♦ 

•1 «26?30E.02 

(ACFM) ♦ 2.48070E-01 

(ACFM)**E,-*- 

o ucf-m it??#: 

• 
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TEST NUMBER 6 


TABLE 17 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE 
PART 3C-I TEST DESCRIPTION 


CLEAN CONDITION-IMPACT/FLOW RATE VERSUS' ' 
DIFFERENTIAL PRESSURE. FLOW RATE VERSUS 

diff erential pressure bm'PPffirr’rrtrfr 

IMPACT CYCLES . TEST SPECIMEN (S/N 02lf 
INLET PRESSURE 415 PSIA (NOMINAL).' 


FLOWMETER CONDITIONS ' . SPECIMEN /inlet Jon 6 if i9NS'"/ ' 



flowmeter one. 

, , ( , . , 

. , , , . . . . „ 

.FLQWMETER.fWP. . 



. — 









PRESSURE 

■ -AVQ 

„_.AV8 — - - 

flow rate 

PRESSURE 

f^MP 

flow Rate 

PRESSURE » 

Te;mp 

temp., 

flow rate 

(acfm) 

(PSlA) 

<0E6- F> 

cacfmi 

<PSlA> 

(DEG. F) - 

IPSIaJ- - 

(DElU_i) - - 

. — lACEMJ 

.72 

5q«4 

78.6 

.76 

49.1 

79.6 

417.4 

. 78.8- 

.687-8 

.67 

50.4 

78? 9 

.70 

49.1 

79.4 

416.1 

79.1 

. ..6ai9‘ 

.58 

50,4 

T9. 6 

.60 

49,3 

79.4 

416.1 

79^2 

__»oi6B- 

.*9 

50.4 

T8. 8 

.50 

49.9 

79.1 

415.5 

79.6 

-.0600 

.40 

50, i 

78.6 

.40 

49.5 

79.1 

414.8 

fa. a 

1 

-.0480 . 

.31 

50. i 

78.9 

.30 

49,9 

79,3 

4u.a. 

79.6 

. ,6 

.26 

50,2 

78.8 

.25 

50.1 

79.2 

414.8 

79.0 --- 

.0308: . . — 

.81 

50.2 

79.4 

.20 

so.T 

79.8 

474.8 

79.6 

..0250 

.13 

50.2 

80.0 

.12 

50.1 

86.2- 

414.8 

80.1 ■ 

- - .. .6154: . - 

.13 

50.1 

80.5 

.12 

49.9 

80.4 

414.8 

80.5 

.0153 

.21 

50,1 

79.9 

.20 

49.9 

80.2 

414.8 

80.6 

.0248 

.26 

50.2 

79.2 

.26 

49.9 

8n»5 

4T4.8 

7-9.9 - 

.oii si 

.31 

49,9 

78.9 

.31 

49.7 

86.8 

414.2 

79.8 

.6372- 

.40 

49.9 

78.8 

.40 

49.3. 

82.6 

414.2 

80.4 

.0482 

.49 

50,2 

79.6 

.50 

49.5 

82.5 

4ii.s 

80. a 

— .i*6o_ 

.58 

50,1 

78.9 

.60 

49.1 

81.5 

412.9 

80.2 

-.0711 ■ - 

.68 

50.1 

79.2 

•f* 

48.7 

sT .3 

412.2 

80.3. 

-.0828 

.70 

50,4 

79.7 

.74 

49.1 

80.9 

411,6 

80.3 

^-08^8 
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TABLE 17 

flow rate versus differential pressure 

TEST number 6 PART 3C-1 TEST DESCRIPTION 

TEST SPECIMEN INLET CONDITIONS 

'M***»»***4»*****i**»*ii**#i»i#i#***i 


CLEAN CONDITION-IMPACI/FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE. FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE DATA PRIoS 'TO GNo" 
IMPACT CYCLES . TEST SPECIMEN (S/N 0215 
|NLET PRESSURE 415 PSIA (NOMINAL) . 


PRESSURE 

(PSIA) 

AVQ 

temp 

(DEO. F> 

. .. AVS . 
FLOW RftTE 

(acfm) 

,.qRos$ 
dice, press 

PRIMARY 

(pSID) 

■ GROSS. 
DIFF. PRESS 

secondary 

<PStd> 

jVG GROSS 
DIFF. PRe 3 S 
(PSID> 

...tabe, . 

DIEF-. PRESS . _ 
(PSID) 

_’,.Nkr. ’ 

-DIFF* .RpESS 
(PSID) 

il 

*17.* 

78. B 

.6878 

365.617 

365,617 

3®S.6i7 

• 001 

365’. 61 6 


*16.1 

79.1 

.'*619 

251.257 

251.257 

251.237 

.661 

251.156 


*16.1 

79.2 

.07^8 

186. *67 

106.467 

186,467 

.001 

186.466 


*15. S 

79.6 

.0600 

1*6.32* 

1*0,324 

140.32* 

.006 

140.323 


* 1*«8 

78.8 

.0480 

166.503 

100.503 

100.503 

.660 

166.502 

If 

414,0 

79.6 

.0368 

68.620 

69,214 

68.917 

.600 

68.916 ’ 


414.* 

79,0 

.0308 

54.218 

54.676 

S4.447 

.606 

54^446 


414,0 

79,6 

.0250 

41.899 

42.178 

*2.038 

.606 

42.037 


*i*,a 

00.1 

• 6 i s * 

23.544 

23.523 

23.533 

• 6.606 

23.532 


+1*,9 

80,5 

.0153 

23.312 

23.465 

23,388 

- 0.606 

23.387 


414.6 

80,6 

. 02*8 

41.725 

41.947 

41.B36 

.666 

*1.638 

11 

414.8 

79,9 

.0315 

56.474 

56.888 

56.681 

.666 

56.680 


414.2 

79,8 

.0372 

69.994 

70.794 

70.39* 

.606 

70.393' 


*i*.a 

Bo. 4 

.5*82 

161.135 

ioi.i35 

ioi.135 

.606 

101.13* 


413.8 

8 o .8 

.0600 

140.324 

1*0.324 

1*0.32* 

.666 

1*6.323 


412.9 

80.2 

.0711 

188.680 

188.600 

188.660 

• 001 

IBS. 678 


412.2 

80.3 

.6828 

256.945 

256.945 

256.9*5 

.661 

256.944 

1 

411.6 

80.3 

.0868 

291.07B 

291,078 

291.078 

.601 

291,077 



TARE diff. press *• 

-3.40000E-05 * 


(ACFM) ♦ l,50933E“6l 






-4.44000E-64 

(ACFM >**2 ♦ 

6 ( ACFM) *«3 
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TABLE 17 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE 
TEST NUMBER 6 pART 3C-1 fEST DESCRIPTION 


CLEAN CONDITION-IMP ACT/FLQW RATE VERSUS 
DIFFERENTIAL PRESSURE FLOW .RATE. VERSUS 
DIFFERENTIAL PRESSURE DATA PRIOR TO GN-~ 
IMPACT CXCLES. TEST SPECIMEN (S/N 021/ 
INLET PRESSURE 415 PSU (NOMINAL) . 


. ..test specimen InL^t conditions , , 

| ( «*«<HHt#**#«**»##*#»*******iint*i»i*o*iii*#*#****H)i##*i*i#*#ttoo#***i##»****i«ii*i**»ii*#«#****#*»#**-»»*i#i#iift 


NET. DIFFERENTIAL", PRESf 


. , . PRESSURE . 

**************** 


. . . .TEMPE^AfURE 


FLOV.RATE. .- 

»<MHHHHM»*»#*»#)HHH,»**#*#***«»***«#*****9*#*#***»* 







UTTERS/ 



GN2 

gnz 

K3/SR CM 

‘ 

KQ/SQ CM 

PS1A 

DEG. K 

DEG. C 

deg. f 

MIN 

acfm 

SCFM- 

KG/HR 

Lss^hr. ... 

.DiFF£RENT.iA 

Li RSlO 

2 9 *34T 

417.4 

299.2 

26.0 

78.8 

70.4 

.0878 

2 .45 3 

4.839 

10.647 

j»i..4869L . 

305.616^ 

29.256 

416.1 

299,3 

26.2 

79,1 

65.3 

.0819 

2.280 

4.490 

9. 999 

17.6650 

, .251.256 

29,256 

416.1 

299,4 

26,2 

79.2 

56.0 

,0708 

1.969 

3.877 

8.347 

13.1699 

. 186*4** 

29.210 

415,5 

299,3 

26,1 

T9.6 

47 .4 

,0600 

1.669 

3.286 

7,244 

9.8657 

. . -146.323- - 

29.165 

414.8 

299.2 

26,0 

78.8 

37.5 

.0486 

1.332 

2.623 

5.783 

7.0660- 

lo6.5o2:„ * 

29.165 

414,8 

299,3 

26.1 

79.5 

28.7 

.0368 

1.020 

2 .00B 

-4^427 

4,8454 

684416: — 

29.165 

414.8 

299.3 

26.1 

79.6 

24.0 

.0308 

.854 

1 .681- 

3.705- 

3.B279 — 

. .54»-446i. - 

29.165 

414.8 

299,6 

26.4 

79.6 

19.4 

.0256 

.694 

1.366 

3.611 

2.9355 

*24037'. 

29.165 

414.8 

299.9 

26*7 

85.1 

U.8 

.0154 

.427 

.841 

1.354 

1,6565— 

- - —234532; 

29.165 

414.8 

300.1 

26.9 

Bfi.5 

11.5 

.0153 

.422 

.831 

1.833. 

1.6443 

23.387 . 

29.165 

414.8 

299,8 

26.7 

86.6 

19.3 

.0248 

.688 

1.354 

2.985 

2.9413 

41.835L 1 

29.165 

414.8 

299.7 

26,6 

79.9 

24.3 

.0315 

-.873- 

1.719 

3.791 . . 

-3.9850 — 

-56*686 

29.119 

414.2 

299,7 

26.6 

79,8 

29.0 

.0372 

1.028 

2.025 

4.465. . 

4.9491 

,70.393; 

29.119 

414.2 

300.0 

26.9 

80.4 

37.6 

.0482 

1.332 

2.622 

5.781 

7.1104 

15 1*134. . 

29.073 

413.5 

300,3 

27.1 

80.8 

46.9 

.0600 

1.654 

3.256 

7.iia 

- —9^657 

1*6.323: 

29,028 

412.9 

299.9 

26.8 

85.2 

55.8 

.6711 

1.960 

3.859 

8.508 

13.2654 

188.678. . 

28.982 

412.2 

366.0 

26.8 

86.3 

65.1 

.0828 

2.278 

4.486 

9.889 

18.0650 

256*944- * 

28,937 

4ii,6 

366,0 

. M.* 

. .89,3 

68.3 

a 0868 

2.385 

4.697 

16.354- - 

. 20.4648- - 

— -29 1.077 — 

ft*### 

• •#*« 

*#### 

ft*##*# 









29.147 

414.6 

299.7 

26.5 

79.7 








.069 

1.0 

.3 

.3 

.6 

DEVIATIONS 
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TABLE 18 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE 

test number (, part 3b test description. 


CLEAN CONDITION-IMPACT/PLOW RATE VERSUS" “ 

DIFFERENTIAL PRESSURE. FLOW RATE VERSUS 

DIFFERENTIAL PRESSURE'S&T/TPSr0inC)'"GN 2 ' 

IMPACT CTCLES. TEST SPECIMEN (S/N 021/ 

INLET PRESSURE 700 PSIA (NOMINAL)'.' 


FLOWMETER CONDITIONS _ ,f??f SPECIMEN _ INLET _ ^ONDlTl^ONS ^ 



flowmeter one. 



.FLOWMETER, TWO 





. 




»*#<!****»*« 





•J 








- -.-AVG 

- — — 

Flow rate 

PRESSURE 

temp.. 

flpw rate 

PRESSURE. 

TEMP . 

PRESSURE 

TEMP,. 

flpwlbaTe 

(ACFM) 

(PSU» 

(DEG. F> 

<acfm> 

(PS I A ) 

(DEB. FJ 

(PSlAl -- 

(OE6. -F4- ■ 

- (ACFHL- - 

.84 

50,4 

7fi.i 

.91 

48,5 

74.6 

711.8 

- - - 72.3 

... ..-.6609- 

.75 

50.6 

69.6 

.81 

49. T 

74.2 

711.0. 

71.9- . 

,0546^ — • — 

.67 

So. 2 

69.4 

.71 

4«.9 

73,9 

711.8- 

71.7- • 

,6*Si 

.58 

5 0 * 2 

69.4 

•6<J 

49.3 

73.0 

7S7.B 

71.6 

— - - — - 

.49 

50.2 

69.6 

.50 

49.7 

73.9 

7fl7.8 

71.7- - 

- • «• * J 

. - -.03*8) — — 

.39 

49.7 

69.9 

.40 

49,3 

74.1- 

-707.0 - 

72.0 

.4276. 

.30 

49.9 

70.6 

• 30 

49.5 

74,5' 

7o7.8- 

72.5- - 

,o2ii: 

.25 

50.1 

71.0 

.25 

49.9 

74.7 

7«7.8 

72.9- 

-.4179'- 

.21 

50.1 

71.8 

.20 

49.9 

75.3 

7 #0. 

-73*5 

M4A. 

.14 

50.1 

72.3 

.14- 

49.9 

75.7 

7A7.B . 

74.0 

. .-.,0699l- -- 

.i4 

49.7 

73.6 

*14 

49,9 

76.5 

711.8- 

. 75.1- . 

,5698 J 

.22 

49.7 

73.6 

.21 

49.7 

76.5 

-711.8- 

75.-1 

.4149'. . - 

.26 

49.9 

73.6 

.25 

49,7 

76.5 

7iT,a 

-- - -75.0 

.61-79— ■ 

.30 

■50.1 

73. i 

.31 

49,9 

76.4 

tTT.s • 

. 74.9 

. . ,421V — - 

.40 

49,7 

72.9 

.41 

49.3 

- 76.3 ■ 

•711.0— 

44.*. 

.4281: - 

.49 

49,9 

72.4 

.50 

49.3 

76.0 

707.8- - 

-74.2— 

- - —.634-7: 

.58 

49.9 

71.9 

.60 

48.9 

75.7 

707.3 

73.8 

.0416. - ll 

.67 

50.1 

71.5 

.71 

48.9 

75.2 

707.8 — 

-73.4 

-.4481- - 

.76 

50.4 

71.5 

•e i 

48.9 

74.7 

707.8- 

72.9: 

-• .. -.65521 .. 

.84 

50.4 

70..7 

.91 

48»5 

74.2- 

707.8 

-72.5: 

.0612. 






rfT . , „ , . „ 

. . ^ ... 
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TABLE 18 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE CLEAN CONDITION-IMPACT/FLOW RATE VERSUS 

DIFFERENTIAL PRESSURE PT.nw hstf versus 

DIFFERENTIAL PRESSURE DATA PRIOR TO GN, 
TEST NUMBER 6 PART 3 B TEST DESCRIPTION IMPACT CYCLES, TEST -SPECIMEN -CS/N D21J- 

INLET PRESSURE 700 PSIA (NOMINAL) . 

.resT specimen inlet coNtoif 



AVG 

. .AVS . 

ijROSS 

OIFE, PRESS 

QRnSS . 
OIFF. PRESS 

ftVG gross 

...TARE. . . 

NEf. 1 

pressure 

temp 

flow rate 

PRIMARY 

secondary 

DIFF. PRESS 

DIFF, PRESS 

DIFFf -PPESS. . 

<PSIa) 

(DES. F) 

(ICFM) 

(PSID) 

(PS ID) 

(PSjD) 

(PSID) 

(PSIO) 

711.8 

78.3 

• 0609 

148.015 

1*8.015 

1*8.015 

-O.OOO 

1*8. 015' 

711.8 

71.0 

.65*6 

126.8*0 

126.846 

i26.840 

- 0.000 

126.8*0 

711.8 

71.7 

.6*79 

105.665 

105,665 

155,665 

•6.900 

105.665 

T07.8 

71.6 

.6*17 

86.528 

87.618 

86.773 

- 6.001 

86.773 

707.8 

71,7 

.63*8 

67.786 

68,371 

68,07? 

-O. 66 I 

66.079' | 

707.8 

72.6 

.0276 

50.500 

51.305 

50.902 

- 6 . 66 I 

50,902 

TOT . 8 

72. 5 

.6213 

37.697 

37,226 

37.162- 

-6.661 

37.162 

707,8 

72.9 

.6179 

30.011 

30,093 

30,052 

- 6.601 

30.052 

TOT . 8 

73. S 

.61** 

22.982 

23.034 

23.008 

- 6.601 

23.008 

707.8 

7 *. 6 

.0099 

I*. 792 

14,73* 

14.763 

- 6.601 


711.8 

75.1 

.0098 

14.618 

14.73* 

14.676 

- 6.601 

14.676 | 

711,8 

75.1 

.61*9 

2*. 686 

2*. 239 

2*. 162 

- 6.601 

2**162 

711,8 

75.6 

.0179 

29.953 

30.151 

30.052 

- 6.061 

3o3si 

711.8 

7*. 9 

,S 21 * 

37.562 

37.687 

37.62*- 

- 6.601 

37.62* 

711.8 

74.6 

. 02 Bi 

51.878 

52.569 

52,22* 

“ 0.001 

52.22* 

707.8 

7*. 2 

.63*7 

67.536 

68.37) 

67.95* 

- 0.001 

67.95* 

707.8 

73.8 

. 6 *lo 

85,177 

86,070 

85.623 

• 6.001 

85.623 J 

707.8 

73,4 

.6*81 

106.297 

106.297 

106.297 

- 6,006 

106,297 

707.8 

72,9 

.6552 

128. *26 

128.425 

128. *20 

- 0.606 

l28,Ta6 

707.8 

72.5 

.6612 

1*8.647 

1*8.647 

148.6*7 

•o »666 

1*8.647 


TARE DIFF. PRESS n 

-3.60000E-0* * 

-3.3l6i0E-6Z 

(ACFM) ♦ 6.33359E-01 

( ACFM) *«2 ’♦ 

6 (ACFM ) **3 

— 
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TABLE 18 .... 

flow Rate versus differential pressure 


CLEAN CONDITION-IMPACT/FLOW RATE VERSUS 
PIEEEREHT1AL PRESSURE. FLOH.-RATF. VERSUS 


TEST NUMBER 6 


PART 30 - 


differential PRESSURE DATA PRIOR TO GN, 

TEST— DE5CR|pf iON ..IMPACT CYCLES. — TES T — SPECIMEN ( S/N 0 2 17 

INLET PRESSURE 700 PSIA (NOMINAL) 2 


TEST SPECIMEN INLET . CONDITION? , 

ii*****ii**««*****»***#*****»(Ht*»««***tt*»**»eJt»«**t*M**»****#t4**JMUm**JUt**Si- 


NET' DIFFERENT I Ail.PRESSi 


.PRESSURE 


..temperature ... 


KG/SO CM 

- ■ PSIA 

■DEG. K- 

DEG,- C 

DEO. F 

50.0*1 

Tll.B 

295.6 

22.* 

72.3 

SO. 041 

711.8 

295.3 

22.2 

71.9 

50.041 

711,8 

295.2' 

22.6 

71,7 

49,765 

707.8 

295.2 

22.6 

71.6 

49.765 

707.8 

295.2 

22.1 

71.7 

49.765 

707.8 

- 295.4 - 

22.2 

7i,6 

-49.765 

707.8 

295.7 

22.5 

72.5 

49.765 

707. B 

295.9 

22.7 

72,9 

49.765 

707,8 

296.2 

23.1 

73.5 

49.765 

707.8 

296.5 

23,3 

74,6 

50.041 

711.8 

297.1 

23.9 

75.1 

50.0*1 

711.8 

297. T 

23.9 

75.1 

50,041 

711.8 

297.1 

23.9 

75.6 

50.0*1 

711.8 

297.6 

23.8 

74,9 

-50.041 

711.8 

296.8 

- 23.7 

- T4t6 

49.765 

707.8 

. 296.6 

23.5 

74,2 

49.765 

707.8 

296.4 

23.2 

73.8 

49.765 

707.8 

296,1 

23.0 

73.4 

49.7*5 

707.8 

295,9 

22'. 7 

72.9 

49,765 

7of;a 

295,6 

. . ??V5- 


• •«*# 

#•*#* 

**###■ 



49.876 

709.4 

296.1 

22*9 

73.3 

.133 

1.? 

.6 

.6 

1.1 


rFLOW-r-RATE-r. ' 


LITERS/ 

■ MI-N- - 

34.8 

76.1 
66*5 
57.3 
47.5 

. 37 * 5 — 
28*8- - 

24.1 
19.4- 



" ?N2 
(U3/HR 

GN2^ 

_k0/90CM_., 

,06o9 - - -2*933- 
.0566- -2*634 

.0479 2*313 

S # 7?6 



s.iafc— 

.__4.S5i — 




7*4850 


-RSI0L. 


- 12 6 * 9 * 6 


,0417 .-- 1 * 999 - 
.,0346 . 1 . 668 . _ 

-* 0276 . » - ' 1 . 32 2 — * 

.0213 !.<«+ - 

.0179 — . 857 - _ 

.0144 .696 


..7V240- 


- 13.2 

-.0099 

13.0 

- . .0098-. 

20»0- 

.0149— 

24*1 

-.0179 

29.1 

.0214- 

-36*2 

- — — .-'-281 — 

47.1 

,0347-. 

56.1 

.0410 

- 66.2 

— -.0481- 

76*1 

- -.0552- 

-84*6 

- *0612- 


-.474- 


-.468- 


2r^6 3 


i t Q7AA 

50 ••if - 



3,1177' 

IT' 

1*681- 

T*7?l - 






1 




1 1 07?®' 


,922' 



- 2 ' M . 1 

1**49 

i t Yn7 

1*6988 

24.162 — 


-.856- — 1.6*6 3.7+7 

1*628- 2«02*~ - 


1 . 2 4 7 - 


2 . 651 - 


Si 048 


-3;* 717 


43.234 


-1*656- 

1.9621 

-2.304- 


—3.261 7.1-59- 


4. 777 6- 


4 7 *854 


-3.862 8. BIS 

■ 4.336 T o. O O l — 7 *4734- 


106 , 297 


2*^45 5 * 268 — 

— 2*933 5. 7-Tii. 


- 1 1 , 46 1 - 


9 . 02 88 


128.426 


DEVIATIONS 
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.TABLE IB . _ _ . ... . 

FLOW Rate VtRSUb differential pressure 

_ . . . . . . , ' - J. Ill 1 1 I CLEAN COND ITION- IM PACT/ FLOW RATE VERSUS 

DIFFERENTIAL PRESSURE. FLOW RATE VERSUS 

TEi>X NUMBER 6 PARJ 3A _ TES T DESCRIPTION _ DIFFERENTIAL P RESSURE BATA PRIOR TO GIL 

IMPACT CYCLES. TEST SPECIMEN (S/N 0217 

flowmeTeR CONDITIONS 


FLOAMc ^fR UNe.. . , . ELOWMeXeR TWO 

7 / M / 7 » I f « < < 1 < I / / * > « 7 < ( 1 11 t • ••ill t r ... 4 . . 


LOW RaTe 

pRt«U« t 

Terp 

FLOW H A T E ' 

■" PRESSURE*' 

Temp 

PRESSURE 

“ TeHFi 

AVQ- 

“lisrpr 

i) 


Tp|i A r 

_ J0£Q*.El_ . 

<AC?H). __ 

<psiAt. . 

. Js&g* p> 

. 

fD| 8 UF> 



.33 

J 

76, S 

•9? 

4£« 2 . 

. § 1 . 6 . 

... — mu* 

t 9.0 

. 0*184 _ 


• /s 

?0.4 

75^6 

. 81 ) 

4«.7 

Bn»B . . 

lOUs?__ 

mua 

78.2, 

.0379' 


ibi. > 

— -?JisA 

Z$*l. 

• 7 i - - 

I.8 . J- . 

Bd.l 

77.6 

« 0-336- _ 


.SB 

?jf*$ — 

75,1 

.60 

. 4»j3 . 

. .. . Ujl 

mu* 

-T-T*SU- - 

.0190 


.48 

= V.4 

75*1 

-.50 

4.9,9 

. .79.9 

lflOT.9, _ 

—lit* 

1»W 

4 

.*38.-. 

S#»4- ■ 

75.6 

• 4U... . 

.4.9,3 

. . 8a*A 

..IQjQU.8 - 

—llit 

mu — 



♦51 

“~A w — 

,76*fl 

.31 ... _ 

5u * I , 

.... SiUl 

__l.Q0l.2_ 

_T|»a 

_»Al*?- 

.25 

3W # tt 

76.3 

12& 

51. .4 . . „ 

8)1*2 — 

. loaT.s 

_ 1§S2. 

..alii 



76.5 

>2Q . . 

51.2 . . 

... Bl).3_ 

.1007,9. 

78.4- 



•it 

- 

77*3 

•13 

..50*2 . 

0Q.6_ 

1<!07,9 . 

1§.9 

• Q«4t_ 

•i4 

?2i? 

77*7 

• 13 

4^.7 

|0i3 

1107,9 

79.0 , 

.0068 1 

.81 

?8sS— 

■ 77 j4 

•24 

.5a, 1 

- -Sfl*4 

_1 fill*?. 

- . 78j7_ . 

.mn»L 

*2!? 


77-0 


49.5 . 

79 , 9 . , 

10Q7. 9 _ 

71.4- . , 

joi*u— - 

.JO 

xz%t. 

76.5 

,30 

49,5 _ . 

79,6 

lifli.o 

78*0... 

,0U51L_ 

•A&l - - 

. ... 22 * 5> 

75*6 ... 

.40 

*9.l . . 

79.2 

1»04,0 

77.4- 

*o*97 , 

it? 

“tj.s 

74.7 

•59 

-4»*7 

10,6 . 

IOQabO 

... 76»6-_. 

■a?*!.. 


22.9 

73.7 

.6? 

48 ,7 

77.9 . 

1004, q 

. 75j8_ 

.&?« . 1 

• 06 

Xli$. . . 

7.2*9 

;7U. 

40«3 

77-3 

innn.f; 

75f 1 . 

• 033*- 

• 75 

?St..2 

7 2 *0 

.89 

-4»*S . 

. 16*5 

_logo,g_ 

__74li 

1 O 38 A 1 . 


2s. a 

71.2 

«9i 

-*i *8 — - 

75.7 

1000*0 

_ 73,5: 

.o»r_... . 
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fLOVI RaTf VtRSUi DIFFERENTIAL PRESSURE CLEAN CONDlTlON-UffACT/ETOH RATE VERSUS” 

DIFFERENTIAL PRESSURE . FLOW RATE VERSUS 

differential pressure data prior TO GN_ 
Te»T 'AJ.'.qErt 6 PART 3 A Jest DESCRIPTION IMPACT CYCL ES. TES T SPECIMEU (S/N 02lf 

’ ' INLET PRESSURE 1000 FSIA "(NOMINAL) . ' 


J.tSr JPtL.iNfcN INLET CONDITIONS 


pKtbbUnfc 

mV G 
JttMP 

Ititb. p) 

A Vs 

flow Rate 

( A ) 

qRuSS 

OlFFi PRESS 
PRIMaR? 

GROSS 

U IFF* PRESS 

-^r;sF- 

aV6'gKUS6 

diff.'PHe|s 

■" ■ ’"Tpsicr 

IaRe 

OIFF. PRESS 

NET 

DIFF<.~PReSS 

'Tpsi;? _ 

(pSloT 

-“<ps;ior 

f?ipr 


f 0 

.4412 

99.009 

99.009 

99.009 

"0,000 

99.010 

LOU.* 

fa. 2 

.o 3 ;v 

87.a&j 

88, 59 3 

88,223 

-0,000 

88.223 


'!,(> 

,0336 

7 5 ^ 0 1 2 

75.967 

75 489 

-0.000 

75.4?o 

iou?iS 

1 /,5 

• o29o 

61.656 

62.7i,9 

62.183 

-0.000 

62.183 

iuuf,» 

ms 

^02^ 

49.^91 

50,083 

a 2*!3{ 

-0,090 

49.738 , 

1007 ,9 

If. 9 

. Ol?7 

38.54u 

3|.?25 

38.63? 

™0»000 

38.632 

loo/.J! 

(b*o 

...1S3 

28.387 

28.486 

28.43 f 

"O.9OO 

28,437 

iuu/.> 
- - *. * 

(B.2 

.1)129 

22.992 

23.035 

23.014 

*0,000 

23.014- 

1UU f ,» 
- -*■ / - A 

f e i4 

.01-1 4 

17.S97 

17.59,, 

"17.593 

-0.000 

17,5?6 

IU0/.2 

(a. 9 

.oo“« 

10.81U 

10,649 

10.6?9 

-0,000 

10.82? 


<9. o 

«00?a 

10.694 

l0.7?2 

lO* 143 

-OiOOO 

10.743 1 

lOu/.J 

rb* 7 

.UlVS 

17.88/ 

17,?9 4 


-0,000 

I7.?4l 

iuyj.2 

(3.4 

.0124 

21.89u 

22.003 

2 1.94f 

-0,000 

21«?47 

I004.U 
«* » ^ “»* 

(d.O 

,0l?u 

27.57b 

27.739 

2?.6b( 

-0,000 

27,657 

IUU4.U 

Jf.4 

.01?! 

38.360 

38.6„9 

3|,4b/ 

-0,000 

38,488 

Uiu4.il 

(6.6 

.0 243 

48.d9l 

49.452 


"0.000 

49.172 

lu«4,“ 

'Sl8 

.0241 

62. 4 U ! 

63* u ?5 

6 ?, /lb 

-o.Soo 

" 6 ?wt 6 

iuuu.u 

£ 8.1 

, 1)334 

73.892 

74, 7, ,4 

74.298 

-oroo'o 

1?,???”" ' 

10 UU 

/4*3 

• >> 3«H 

8B.342 

8?.224 

ey,/bj 

<* 

"0.000 

80,783 

IOUO.J 

* J.* 5 

. 1)427 

103.744 

IO3.744 

10 3 . / 44 

■ _ -/ -n 

-9.000 

IO 3 .I 44 


i.ARE JlfFy'PfiES? = -1.640UU£-u4 * ■l,26?3’oE”f)2 TSCFHT * 


P.4U0 W-hM) ’’2 * 


■yWCTWFTJ#!' 
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TABLE 19 

FLOW RATE VERSUS OIF£EHENTIkL PRESSURE 


TE?T (UmIBER 6 


PART 3A 


TEST DESCRIPTION 


PAGE: 8 

DATE: 8/2/76 “ 

CLEAN CONDITION- FMPACT/FLOW' RATE~VEK3U!T ' 
DIFFERENTIAL PRESSURE. FLOW R ATE VERSUS 
DIFFERENTIAL' PRESSURE DAiiTVKIOK 'TO ' UN , 
IMPACT CYCLES. TEST SPECIMEN (S/N 0217 
INLET PRESSURE 1000 PS1A (NOMINAL) . 


I 

PK t SSUR L 


TE?I SPECIMEN INLe! COnoIUOnS NgX D.I,FF|1 T|NTIaL' PReUo 


iE.'iPEK A TyHfc 


- - ,™„FkQW R A T£. 

* ■» » in* «■ «• iMt S if to- * ■» » W » * it » * * * «M» t> * * » tttttt » «■ «■ 1MM> 


K .S/Sa.o!l 

— RiiS . 

UEG, K 

9ES, V 

uew, f 

LITERS/ * 

. " m|aiI 

ACFM 

SCFM 

e (i2 

.. ,.^1/QA . 

S’! 

a 

KB/SQ- CM” ' 

DIFFERENTIAL- 

PS.1,8 


Ti.i^s 

. loLJxZ 

299.3 

26.1 

(9-0 

8q *4_ . 

10412 

- StIST 

b.482 
* -0 

12ao98 . 


- 

, 

71*^44 

i«i±-Z 

2 98,B 

25. ( 

(8.2 

(4ii . 

•^37? 

2,570 

s?»y6i 

11-156 

. . 5x2427 _ _ 

- 8.8-223 

** 4 t — 

-- 

T 1 . 151 . 

ioii^L. 

. 22§.S .. . 

25^3 

K.6 

65 . b 

.0336 

2,277 

4.483 

9.884 

5.3f)74 

75_49 0 


7u-“5? 

‘uo(aZ 

293.4 

25. J 

77.5 

56,o 

•0 §9(1. 

^ ,959 

3-55' 

8.5o2 

4.3719 

6g.l§3. 


7U.86& 

100i.2 

2®§«.4 

25.3 

(7,5 

47.1 ... 

,0244. 

,0197 

1.65a 

.. . 3J*25« 

7.170 

ilj 9 ® 9 

4i»i38_ 

i 

Tu.oes 

100i»l _ 

?98 , 7 

25,5 

77 9 

37.8 

1,334 

2.22L 

S-J22 

2 w 7 i 61 

38032 


Io.bS? 

100 (.* 

_ 298-7 , 

25,2 


... .?9*2 

.y!S3_ 

1.037 . 

2.04*.. 

♦-5Q0 

1.9993 

- 26*331 


T®i25 a 

ioo (*2 

298.8 

25. { 

78.2 

- ?4.5 

it 129 

.872 

\illl 

SATIS _ 

i*Sl5fl- - - 

. 23-014 


70 , 86 ;, 

100 t'l 

298,9 

?5,2 

(8,4 

19. b 

-iSlOA. 

,700 

. . 4*37? 

3t03i- 

1.2471 

17,596 


7u,«5? 

109 1,1 

299,2 

26.1 

78,9 

_ 12,1 

.M$8 


i*QS 

1j9?2 

,7614. 

10.g?2 


70*22? 


299.3 

26.1 

7?.l! 

ill? 

.O0&8 

.456 

j3?Z 

1*982 

.7553 

15-133. 

J 

70. 06S 

. i«Q Lit 

£§9,1 

2 6 >.V 

78.7 

19.8 

.0105 

.707 

. iis’i 

34087 . 

1 «24l4 

17. 9-jl 


To.SS? 

i«o(-z 

2?9 ,<) 

25,0 

(8.4 

23.4 

,0121 

,834 

i-S+f 

54§?1 

1.543Q 

. 21 s «K 


7o,?22 

iopi ,u 

298,7 

25,5 

19,0 

28.4 

,0150. . 

- ij-QH 

1.99U 

4.388 

1.944S 

■27.2*7 

4 - 

7(^*btib 

— iofitii. . 

290.4 

25.2 

77.4 

37.7 

• ■I I®! 

1.327 

2«5l« 

5.759 

2.7n6 0 

38. *88 


70.j,bs 

iS«4zi! 

298,0 

?4i“ 

J6*6 

46*5 

•V 243 . 

l.§37 

34??f 

74104. 

.3-4571 

4? x 172 


7u.?«2 

* *■ Z*- 

2?T,5 

? 4 .i 

75,8 

56,2 

.0?9l 

1,966 

5.57J 

8,334 

4,4q?4 

82^16 

J 

7u-Ju( 

iUUUAO 

- -2?7.1 

23*2 

75 . 1 

6a« 1 

♦0334 

, 2-248 

sim 


5*2237 

74* i£?8 


79x3° ( 

i U 0 0, b 

?96j6 

?3?? 

( 4.3 

74 •* . .. . 

i-3 u 4 

§■58? 

ll-^l 

6-? 

8§l(§3 


7u.?o( 

*»**« 

iuoo^v 
* » / * / 

2 ?6.<2 
***** 

23 # u 

****** 

7 3 5 
ts»»»4« 

fia.4 . 

.0427 

2.057 


l?-5?0 

I.?-'4() 

lfl3.'44 


70.(22 

iupp.s 

2 9 8.4 

25.2 

(7.4 









.iu 

J«v 

.7 

.7 

1*2 

DEVlAifONS _ 

“ ‘ 

' ” 
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TABLE 20 PAGE: 1 

FLOW RATE- VERSUS DIFFERENTIAL- PRESSURE DATEt — 8- 24 - 7 6- 


TEST NUMBER 6 


PART 30 


FLOWMETER -CONDItlONS 


CLEAN CONDITION. - IMPACT /FLOW. RATE VERSUS 

TEST DESCRIPTION DIFFERENTIAL PRESSURE. FLOW RATE VERSUS 
X1XEEERENTIAL. .PRESSURE-DATA AFTER — LAO- ■ H IGH — PRESSURE .. CN£ IMPACT 
CYCLES. TEST SPECIMEN (S/N 021). INLET PRESSURE 415 ESIA NOMINAL. 

TEST- 


*♦***«**#*•***«»**»*******#»•**•#***# 


FLOWMtTER ONE FLOWMETER TWO 

.»lt9ft.iL**»*#*.*A#4******»****#***#*#*** 


F-LOW RATE 

" lACFFlf' 

PRESSURE 

(pSIaT 

TEMP. .. _ 

(DEG. F) 

— f-low rate-. 
(ACFM) 

PRESSURE! 

(PSlA) 

.85 

?0.2 

76.4 

.91 

48.3 

.76 

98.4 

76.2 

.80 

48.9 

.67 

90.1 

76.1 

.TO 

48.7 

.58 

49,9 

76.1 

.60 

48.9 

.4? 

49.9 

76.3 

.49 

49.3 

.*0 

68.4 

7 6j6 

.40 

49.9 

.30 

SU.4 

76.8 

.30 

— — ■ 

50.1 

.26 

49,9 

77.) 


49.9 

.21 

90.1 

77.3 

.20 

49.9 

.14 

90.2 

77.6 

.13 

50,1 

.13 

90.1 

78.3 

7 13 

50.1 

.22 

4?.? 

78.4" 

.21 

49.9 

.25 

90.2 

78.5 

.24 

50.1 

.32 

50.2 

78*4 

.31 

49.9 

.40 

90,2 ’ 

78.2 

.40 

49.9 

.4? 

?e,4 

78^0 

.50 

49.7 

.58 

90.1 

77.8 

• 60 

4?.l 

.67 

90.1 

77.6 

•70 

48.7 

• T6 

90.2 

77.3 

.SO 

48.5 

.§4 

90.4 

77.3 

.90 

48,5 


temp 
(DEG. F) 

- _ PRESSURE 

IPSIa) " 

AV0- 

TEMP 1 

AVG'. 

ci nw R^Tc 

r 

(DE0« F» 

"(ACFMj 

J 

I 

78,0 

420.8 

77. 2 

• 1031 

" I 
— -j 
-i 

77. 4 

420.1 

76.8 

.0?23: 

76.6 

419.5 

76.4- 

.0800 

1 

76.8 

419.5 

76.5' 

.0697' 

f ■ 

77.3 

419.5 

76. B 

.0579' 

..J ' 
1 

77.8 

419.5 

77.?- 

.04*2: 

78.4 

419.5 

77.6' 

■ •360 

t " 
j 

78.9 

419.5 

78.0 

.0302: 

i 

1 ' 

79.2 

419.5 

78. 2. 

.0265' 

i 

79.3 

420.1 

78.5: 

«0156< 

1 

l 

79.5 

420.8 

78,9' 

.0155' 

r 

1 

79.9 

420.8 

79.1 

♦ 025?' 

| U l - L 

79.9 

420.8 

79.2. 

.0293: 

”1 

i 

80.0 

420.1 

79.2: 

.0375' 

( 

i 

79.9 

420.1 

79.1 

.0479' 

ki - 

79.8 

419.5 

78.9 

.0594 

~! - 

79.7 

418,8 

78.8 

,0698: 

_1 ’ 

79.5 

418.8 

78.6 

.0603: 

1 

79.2 

418.2 

78.3 

• 09l9' 

i - 

— j 

79,0 

417.5 

78.1 

.1031 

_J _ 





luu - 





t ' 



I 


t I 



test NUMBER 6 


I§ST SPECIMEN inlet CONDITIONS 


flow- rate- versus Differential- pressure 
part 3 g test descriptii 


TEST nFSfRTPTTflN CLEKN CPNO X TX O IT-^-THP aC T /FLOW ' RATE VERS U S 
• DIFFERENTIAL PRESSURE. FLOW RATE VERSUS 
DIFFERENTIAE PRESSURE “DATA AFTER 1UU HIUH 
PRESSURE GN2 IMPACT CYCLES. TEST SPECIMEN 
. -{ S 7 TT ' 02 ir INLET -PRE SSURE 4X5 PS1A NOMINAL. 





gross 

GROSS 



avg 

-A*G 

OlEF^-PfiESS 

oiff. PRESS . 

- aVS-BROSS. 

PRESSURE 

temp 

flow rate 

PRIMARY 

secondaR* 

oifF.'PReSs 

iPSIAf, 

(o|g. f) 

4 aCF-MI 

. .-(PSIOI 

(PSIO) 


4?o.a 

77.2 

,1031- 

135,057 

135.057 

135,057 

420.1 

76.8 

- ■ .0023- 

- -113,250 • 

113,250 

113,250 

419.5 

76«4 

.0800 

9 0 ,847- 

91.443 

91.145; 

419.6 

76,5 

..oeax. .. . 

- 74,443. 

75.008 - . 

-74.72fc_ 

419.6 

76.8 

- ,0579 

--57,104. 

57.036 

-57,405. - 

419.6 

77.2 

.0462- 

45,213- 

45.395- 

45 ♦30.4' . 

-419.6 . 

77.6 

—.0360 

-31.433- . 

34^24 . - . 

_. 31*1 70;. . . 

419,5 

. 78,0 

. . .6302- 

- - -24*876' - 

54^9-08 - 

. BQP 

419.6 

78.2 

.. .0245 

19.02*-. 

19.005 

. . 19,014' . 

420,1 

78.5 

. .,0156 

11 .14*. 

11,172-- 

-11.15B±. 

42Q.B 

78.9 

. -.0155 — 

- - 11,144 

11.229 

. . -11.186- 

420. a 

79.1 

-.,0263- 

. ... -20 .298- 

20.437- 

20^368. 

420.8 

79.2 

. - .02?3 

24.064 

24,162. 

24.143 

*20.1 

79.2 

+4325. 



GP t «p3. 

420,1 

79.1 - 

_*Q4.L3 


. . *5.222 

*5,J3n 

- *1?I S 

78.9 

- - -.0594- 

59.315. 

S9.B38 - 

. 59.576-. . 

- via.a 

78.8 . 

,06518 - 

,—74,8*6 - , 

75*64 0_ 

7R t 33fi 

4ia,a 

78,6 

.0803-- - _ 

. — 91,334- 

92^91. 

-- - 91.862- 

418.2 

78,3 

,0919- . . 

- 112,302- 

U2.3t)2 

112.30?- 

- *17,5 

7B.1 

■ .4031 

— 134 ,.741- 

134.74* _ 

. 434.741 . 


T4RE DJFF. 

PRESS «= - 3,4.0 0M£=05_ 

♦ -4.4400PE-0* 

IACFM) ♦ 1. 509336a 

01. 1 ACFMl ••Z.*;. 



■ 

- - 

— 

... 


OlFFi PRESS 
-IP6IOI 

- -,002 

- — .001 

- - - -,001 


DlFFi. PRESS' 


- 91 «X 4 &- — 


— .000 

-.000 


— ♦ 000 — 


a n 




TABLE 20 

FLOW-RATE- VERSUS. DIFFERENTIAL, pressure- 


PAGE: 
"DATE : ' 


3 


TEST NUMBER 6 


PART 36 


.CLEAN GnND TTTOH - TMP ACT /FLOW RATE VERSUS 


TEST DESCRIPTION DIFFERENTIAL PRESSURE. FLOW RATE VERSUS 
CYCLES^ TEST SPECIMEN PSIA I NOMIB 


TESI -SPECIMEN- INLET CONDITIONS 

«*0*#*#*#*«*»**##**f «#tnnnnn>«ett tut «*«**»*»* ***-»»*0**»0«##*#*0***<Ht**** ***#*<>*****#»*» 




PRESSURE 

TEMPERATURE 

FLOW RATE 

. »*«**#*•*«*#»******•**«****#********#»#*»**#*•«*.* - 


i 






LITERS/ 

MIN' 



GNP 

_ - .QN2 

KS/SD CM 


KG/S3 CM 

PS I A 

DEG. K 

DEG. C 

OES. F 

ACFM 

SCFM 

KG/H? 

LqS/HR 

DIFFEReNTIaLI 

PSIp. 

2?.S84 

42fl»9 

298.3 

25,1 

77.2 

83.7 

.1031 

2.913 

5.735 

12*643 

9,4953 

135.056, | 

29.538 

420.1 

298.1 

24.? 

76.8 

74.7 

.0923 

2.605 

5*12? 

11.308 

7.9622 

113,248- 

29.493 

4l?.5 

297.8 

24.7 

76.4 

64.4 

.0800 

2.257 

4.444 

9.798 

6.4o8o 

91.143. j 

29.493 

41?.? 

297.9 

24. 7 

76.5 

56.0 

.0697 

1,966 

3.671 

8.634 

5.2536 

74 , 724 . J 

29.493 

4l?,5 

298.1 

24.? 

76.8 

46.2 

.0579 

1.631 

3.211 

7.079 

4.0359 

57»4o4‘ 

29.493 

419.5 

298.3 

25.1 

77.2 

38.3 

.0482 

1.358 

?•§?*' 

#.895 

34iB5i 

45,3«2; | 

29.453 

4l?*S 

298.5 

2 5 .3 

77*6 

28.4 

,0360 

l.oi* 

1.997 

4i4°2 

2.1920 

31i J77‘ 

29.493 

419.5 

298.7 

25.5 

78.0 

23.9 

.0302 

.850 

1.674 

9.691 

1.7500 

■24.890’ 

29.493 

4l?.6 

298.8 

25.7 

78.2 

19.0 

.0245 

,687 

1.353 

a;?83 

1.3367 

i9.»i3- 1 

29.538 

420.1 

299.0 

25,8 

78,5 

12.0 

.0156 

,440 

.§66 

1.909 

.7844 

ii.l56Ti 

2?.584 

420.8 

299.2 

26.1 

78,9 

11.9 

.0155 

.436 

.858 

1.892 

,7864 

11,168! | 

29.584 

420.8 

299.3 

26,2 

79.1 

20.3 

,0257 

.724 

IliZt 

3.144- 

1.4319 

20*366( | | 

29.584 

420.8 

299,4 

26.2 

79,2 

23.0 

.0293 

.825 

1.624 

3,580 

1.6952 

24,112; 

29.538 

420.1 

299.4 

26.2 

79.2 

29.5 

.0375 

1.052 

2.07? 

4.569 

2,3576 

324822; r 

29.538 

420.1 

299.3 

26,1 

79.1 

38.0 

.0479 

1.345 

2 . 64 B 

5.839 

3,1729 

45,129 j 

29.493 

419.5 

299.2 

26.1 

78,9 

47.2 

.0594 

1.666 

3.280 

7.232 

4,1885 

59V?751 

| 

29.447 

418,8 

299.2 

26.0 

78.8 

55.8 

.0698 

1.957 

3*§52 

8.493 

S.2890 

754Z27' | 

29.447 

4l§.8 

299.0 

25.9 

78.6 

64.3 

.0803 

2.251 

4,432 

9.771 

6.4564 

91,861. | 

2?.4o2 

418.2 

298.9 

25.7 

78.3, 

73*8 

.0919 

2.574 

5.068 

11-174 

7,8955 

112.300 

29.3S6 

##»** 

4j7.S 

*#««* 

298*8 

***** 

,25*6 

. ****** 

b 3»1 

•1031 

2.884 

5.680 

l 2 l? 2 H 

?*473| 

134.739' [ 

-2?*So4 
. .-_*OA£- 

4i9.§ 

- - . . 6 . 

298*& 

•4 

. -- -25.6 

-7»«-i . 








,4 



PFVIAIjnN* 


































SH* 


53 :: 

> 

'Jj 
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TABLE 21 

flow rate versus differential pressure 


TFST NUmRER 6 


PART 3F- 


FLOWMETER CONDITIONS 


• *CLEArTCONDITIOIT~=" 

; SrerniDTinu DIFFERENTIAL PRESSURE. FLOW RATE VERSUS 
JtiT Lif.bLHIH I ION DIFFERENTIAL ~~PRESSURE~~DA TA AF T ER 1 00 HIGH 
PRESSURE GN2 IMPACT CYCLES. TEST SPECIMEN (S/N 021) INLET 
PRESSURE 700 PSIA NOMINAL. 


' TEST SPECIMEN, JNCET- CON9in9NS- 


”1 



FLOWMETER ONE 



.FLOWMETER TWO 





- 

_ 


«*»«**#«*« fl * « ••••*«*«*«««*»*«*« 4* 





r 









- .A VO 

— ....--AVaU J 

flow rate 

PRESSURE 

trmp 

FLpW R'aTE 

PRESSURE. 

TEMP . 


pressure 

. temp., 

tuiw„0aTE' 


(ACFM) 

(PSIa) 

(DEG. F) 

- (ACFH-) 

(PSli) 

(DEO, F) 


(PSIA-I - 

.(0Ee.-F4 — 

IACFM) 


.88 

49.5 

6R.7 

.9? 

47.4 

73.4 


719.6- 

. — five 

.0403 


.78 

49.5 

67 ,6 

• 81 

47,8 

7?,4 


715.7 

.. . - 79 



.69 

49.5 

67.4 

.70 

40.3 

72. ' 


• - • 715.7 • 

... 6947^—- 

.44« 

lit 

.60 

49,5 

67.5 

- .60 

48,5 

72,0 


7)5.7 

. - -69 ,. 7 : 

- ,040ft- 

- 

.50 

49,7 

67 *9 

- — *5U 

48,9 

72,2.. 


715*7 - 

70,1 

- 


.*1 

49.7 

68.4 

— — -»-40- 

49.1 

72.6. 


. - •- 7K.e 

---70*5! 



.928L 


.31 

49,9 

69.3- - 

— -..30- 

49.7 

73.2- 


7H-.8 

- -7W3 

^ 6 *S» 

" 

,26 

50.1 

69,Q 

*?5 

49 1 9 

7^,6 


7)1.8 

-71*8 



.21 

49,9 

74 . 8 

.20 

49,9 

74.3 


711.8- 

-72.5- 

.W45! 


.14 

50,4 

7f*6 

.13- .. 

5n,A 

74,6 


715.7 

- - *72^2 



,14 

49,7 

7?»8 

, 13 

49, g 

7^,7 





U! 

.22 

su.i 

72.7 

• r21 • 

49,9 

75,7 


- - 715,7- 

-■ -74.2- 

rOWO- 


.27 

50.4 

72*5 - - 

... __ , 26 . 

■ • -50,1- 

75.7 


7vM-~ 

74.1 

• oiaa 

' 

.32 

50,2 

72.3 

- .31 

49.9 

75.6 


7-15.7 — 

- ■ -•74.0- 

.02ii 

111 '. 

• 41 

50.2 

7 \ .A 


. - 49,9 




7? if 














■ •50 

50.1 

7-1.3 - - 

, . — . ,50— 

49.3 

75, 2_ 


• 7 15 .7, 

73,3 

,03*0 . - 


.60 

49.9 

7iwB 

.60 

48.9 

74.8 


7)5.7 

. .. . -72.8 

~.04U: 


.69 

50,1 

7fi.2- ~ 


46.7 

74.4 



72 4 3' 

1 - 









.78 

50.2 

69.6 

.80 

48.5 

73.8 


711.8 

-71.7- 

— 0549- — — —“I 

.87 

49.9 

69.2 

.90 

-47.9 

73.2- 


• 711.8- 

71.2- 

.0608 

ill!. 
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TEST NUMRER 6 


TEST SPECIMEN INLET CONDITIONS. 

• •••twiMtMMtttttWtMVMItUUMUt. 


TABLE 21 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE 
PART 3F- TEST DESCRIPTION 


DIFFERENTIAL PRESSURE. FLOW RATE VERSUS 

DIFFERENTIAL -PRESSURE-DATA-AFTER-iOO-HIGH [ 

PRESSURE GN2 IMPACT CYCLES. TEST SPECIMEN ' 

(S/N 021) INLET PRESSURE-700-PSTft-NOMINAL- - j 


PRESSURE 

(PSIA)' 

aVg 
temp 
(deg. n 

, AVG 

flow rate 
UCFM) 

..gfloss 

DIFF. PRESS 
PRIMARY 
(PSIO) 

GROSS . 
DIFF. PRESS 
SECONDARY 
(PS 1 D) 

AVG GROSS 
DIFF. PRElS- 
(PSlO) 

..TARE,. NET'.. . 

DTFF-r-.PPESS MfF.^PRESS- 

(PSIO) (P510> 

- - r 

f 

[ 

719,6 

71 . 0 

.0603 

63. Ilf! 

63.52S 

63,31? 

> 0,000 

63.318 

| 

715.7 

To.o 

,P539 

54.327 

54,676 

54,502 

- 0,000 

54.502 

t 

715,7 

69,7 

.(-473 

46.159 

46.143 

46.151 

*■ 0*001 

46,151 

1 

715,7 

69.7 

.0409 

38.269 

38,339 

38.304 

-o.ooi 

38,304 

- _| 

715.7 

To.i 

,6345 

30.727 

30,802 

30,765 

-o.ooi 

30,765 

I 

711,8 

70.5 

.0281 

23.476 

23,455 

23,465 

. 0,601 

23, 465, 

f 

711.8 

71.3 

.0215 

16,804 

16. ail 

16,808 

-o.ooi 

is, 80 S 

j. 

1 

711.8 

71.8 

. - lai 

13.556 

13.6 9 

13.582 

- 0.001 

13.583- 

s 

711.8 

72.5 

.'145 

10.249 

10.239 

10.244 

- 6.061 

10. 244' 

" 1 

715.7 

73.2 

,0095 

6.304 

6.303 

6,303 

- 0.061 

6,304- 

1 

! 

715. 7 

74.2 

. 0p92 

6.13, 

6.189 

6.159 

-o.ooi 

6.139 


715.7 

74.2 

.0150 

16.829' 

10,924 

10.677 

-o.ooi 

10.877 

1 

715.7 

74.1 

.'188 

14.310 

14.409 

14.360 

- 6.601 

14.360 

j. 

715.7 

74.0 

.0219 

17.384 

17,498 

17,441 

-o.ooi 

17.441 

Ii 

715,7 

73.6 

.-•284 

23.882 

23.971 

23,926 

- 0.601 

23.926 

7 

715.7 

73.3 

.035(1 

31.307 

31,434 

31.371 

-o.ooi 

31.371 

J 

715,7 

72.8 

.0411 

38.617 

38,800 

38,70? 

-o.ooi 

38,709 

1 

711.8 

72.3 

.0482 

47.087 

47.091 

47.08? 

- 0.006 

if. 089' 

-4 

711,8 

71.7 

.'549 

55.457 

55,940 

55.698 

- 0,000 

55.699' 

n 

J 

711,8 

71.2 

,06o8 

63.611 

64.157 

63.884 

- 0.000 

63,884- 

[: 









L 


TArE DIFF. 

press * - 3 . 60000 E -04 * 

«3.3l6if)E-62 

(ACFM) ♦ 6.33339E-01 

CACFM)**2 

6 (ACFM) **3. 
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DATE: 8-24 -16 


TABLE -21 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


CLEAN CONDITION - IMPACT/FLOW RATE VERSUS 


TEST NUMBER- 6- 


PART -3F- 


DIFFERENTIAL PRESSURE. FLOW RATE VERSOS 
TF-5-r OFiroiAri^U- DI FFERENTIAL PRESSURE DATA AFTER 100 HIGH 
I C,ar utavK jw-ton PRESSURE GN2 IMPACT CYCLES. TEST SPECIMEN 


-tuu- 


. .TEST SPECIMEN INLET cONpITlONS . , 


(S/N 021) INLET PRESSURE 70 0 PSIA NOMINAL. j 

NET DIFFERENT! aLI PRESS: I 


. , PRESSURE 


. . temperature- 

*«#**************o##**«******* 


FLOW. RATE. .. .. -tv-..-, t.-.- 

#(Mtlll(»»#»#»«0**IH(#«#«*»«***«i**#»»*»******#»**** 







liters/ 



GN2 

• -kg/sq cm 

PS1 A 

OE6. K 

- -DEG.-G 

— ©EG.- F- 

• MIN 

»CFM 

- sgfh- ~ 

. -KG/HR. — 

5(1.596 

7l9.6 

294,9 

31.7 • 

71. a 

83.6 

• ()6q3 

3.947 

5.862. . 

50.318 

715.7 

294,3 

-31-.1 • - 

— - 76.6 

74.3 

,,*,539 

3.636 

5.171 - 

y 50,318 

715.7 

394.1 

- 30.9- 

69.7 

- - 65.3 

.0473 - 

3.305 - 

. 4.538. . 

50.318 

715.7 

394.1 

31.0- 

69.7- 

56.0 

.0409 

i.99i 

3.921- - 

-50.318 

715.7 

394.3 

- -2W3 

7-6.1- • 

— . 47.8- 

,0345 

- 1.681 — 

3.310 — 

-50.041 - 

711,8 

394.5 • 

- — sivi 

76,5- 

— — ■ — 3T-»~0 

.'-381 

1,359- ■ - 

—2.6*6 


50.041 

50.041 

50.041 

50.318 

50.318 
50.318 

— 50.318. 
-50.312 


711.8 

711.8 

711.8 

715.7 

715.7 

715.7 
.715.7 

715.7 


50.318 -715.7 


395.0 

395.3 

395,7 

396.1- 

396.6 

296.6 
396,6. 
296.5 
■396.3 


— 2 - 1 . 6 — — — - 71,3 - - 

- 33,-3 71,8 

- 33 . 5 - - 73,5 - - 

- 23.3 73.2 

— 33,5 — — - - 74,3 — - - 


28.8 

-24.3 

19.4 

13.5 

12.1 


...■23.-4 74,2.. 30.0 

—234 74.4 35.1 - 



1.039- 


-3.043- 



,, f SiyT 1 


.873- - 

1.7-i§ 

-3.789 

— .9549 

iiisii- 

1 

'1 


\ 

3 632 



i 

( 4$i_ 

.968 . 



A,30* 

J 

-.447 - 

-.,87?. . _ 

1.939 

,4331 

6,159 

I 


- — 2 3,3 — • — 74,0 — - — — — 29.3- 


.4)319 


38a3-- -- .^284 


_5£u318_ .. 

715,7 

.. . 296.)-- 

. —22.3 

73.3 

— 4.i.5 .435n . — 

50.318 

715.7 

395.8 

- - -224 

72.8- 

56.0 - .041'i 

-50.041 . 

711. B 

— 295.5- . 

224 — 

72.3- 

— 6S.5 .4482 

50,041 

711.8 

295.3 

22.0— - - 

— 71.7 

74.9 .0549 

50,641 

711.6 

??4,9 

- -?i.B 

- . .-7U2-- 

83.2. .0608- 


####* 

#4*»* 

«•»*#*» 



50.335 

7l4,5 

395.4 

22.3 

73.1 


.135 

1.? 

»B 

.8 

1.4. 

DEVIATIONS 




3.922. 8.648 

4.5 77 18.0*1- 


3. 31 0 7 


-5.21 8 1-1.304— 

5.784 T-3.75E- 


47’ t naQ. | 
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TABLE 22 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


TEST .NUMBER-6- - 


PART -3E. 


TEST. DESCRIPTION. 


CLEA N COUP ITION - IMPACT/FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE. FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE DATA AFTER LOO HIGH 
"PRESSURE GN2"IMPACT CYCLES. TEST SPECIMEN 
(S/N 021) INLET PRESSURE 1,000 PSIA NOMINAL . 


FLOWMETER CONDITIONS 


TEST SPECIMEN INLET' CONDITIONS: 


rut 


'I 


FLOWMETER ONE 

***#*#*#»##»**»*#*#**i>*»*i***»*itt«#n 


• , ,, . - ; FLOWMe-T£R TWO. . 

*««**«*»««****•»**»•»#******««■****##** 


FLOW RATE 
'< ACFM) 


PRESSURE 
(PSIa » 


TEMP 

(DEG. F-)~ 


FLOW R^TE 
tACFM) - 


PRESSURE, 

(PSIA) 


TEMP. 

(DEG.-Fj 


PRESSURE- 

- <asi A> 


„-AVe-- 

..TEmP'.. 

(OEG,-FV- 


AVB*~ 

FL O^.BA JE 1 



.84 

50.1 

82;0 

.91 

47,9 

85.9 

1*15,9 - 

-83.9 


l 


.75 

49.7 

81.4 • 

...81- 

47.9 

85.6 

1-15.9 - 

' . — 83 r 5- 

.0375'— 

1 


.66 

49.7 

8} .1 - ■ 

.70- 

48.3 

85,2 

1*15*9 

* 3f 1 " 1 — ■ " * 

*6337— 

1 

rUi' 


.58 

50.2 

80.9 

- .61 

4 ^ a ^ 

85.0 

1015.9- 

- - 83 . 6 — 

.4391— 



.*9 

50.1 

81,1 -- 

- -.50- 

49,3- 

85,0 . 

-la is. 9- — 

- -83.6- 

.0243— 

1 


.40 - 

49.9 

85,2. - 

.40- - <■ • 

49.3 

84.9 • 

..1*45.9... 

-83U- 

.094-- 

1 

[ 


.30 

49,5 

81.7 - - 

.30 

49,1 

85.2. 

Iai5.9 

ei^ 

^14*0- 

— 1 


.25 

49,9 

8 P .2 - 

• .?S -- 

49,5 

85.4 

1015.9 

83.8 

.0124— 

— _j 


.21 

Sj.I 

82.6 

• .24 

49,9 

85.7 

1-15.9- - 

64.2 




.15 

49,7 

83.3 ~ 

- . . --. 16 . _ 

49,3 

86.0 

.10-15. 9- - 

— 84»6— — 

.007-9 — 

t 

it) 

.17 

49.5 

84.6 - . 

... .T 6 — 

49.3 

86.5 

- iais.9 - 

— 6 sL 6 - 

— . 6666 ..- 

J 6 * 


.22 

49.5. 

84.7 - - 

• 22 

- -49, 7 

86»8 

. . . 1.015.9. 


5Tof‘ 

i 


-.26 

- 50 , i ... . 

-84.8 - 

r P 6 

49.9 

„ - . 86.9 




1 

t 


.30 

49.9 

84.5 — 

... .-*30- . - - . 

49.5 

86«7 

- - iois.p ■ -- 

__ . 


!«■• 


- - .40 

50.2 


. ... 

-49,9 

. - 86.5- - - 



QS«? 

r 9190 

i 


.4B 

50.4- 

-83*2 

50 

49.9 

56.2— - - . 

1 115,9 

. . 8f t 7' 




.58 

50.2 

8 P .2 

- .60- 

49.1 

85.6 

- 1015.9 - - 

83.9- 

.0289: — 



.67 

50.4 - 

■8 }-• 4 - 

70 




03 3 


! 


.75 

50.4 

8o»7 

- . 80 - 

48.7 

84.6 

1-045.9 — - 

82.6. 

0335’ 

,6379-'. - 

'} 

JtJ 

. 8 * 

50,4 


- .9*- — 

48.3. 

.,3.9 — - 

Lojs. 9 — 

8 2.6 

— .0424*— 

_J U>5 
. 1 , 



FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


-TEST-DE 


CLEAN CONDITION - IMPACT/FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE. FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE DATA AFTER 100 HIGH 
PRESSURE GN 2 IMPACT CYCLES. TEST SPECIMEN 
(S/N 021) INLET PRESSURE 1,000 PSIA NOMINAL 


TEST SPECIMEN INLET CONDITIONS 


AVG 

-Temp 
(deg. F) 


a ve _ 

FL0W-.Rft.Tt_ 

(aCFM) 


1015,? 

1015,? 

1015,9 


1015.9 

1015.9 

1015.9 
1015.7 


1015.9 

1015.9 

ioi5«? 

1015.? 

iols.r 

1015.9 

ToisT?” 

ioiV.f 

1015.9 

"To 15. 9 

1015,? 

Tr«;r 

1015.9 


—^ttQROSS. - • 

DIFEW PRESS 

PRtMftpY. - 

tpSID) 

*5.946 

39'. 689 

33'.3l’5' 

28.622' 

22* 77 o 

17.324' 

12.167' 


~ -QRoSS . 

DIFF* PRESS 

SEGONDaB* 

<PSTD) 

45,769 

39.8 7 

33,367 
28. 6 "2 
22.758 
17.324 
12.128 


„|V8 '0ROS5S. 
-DIFF. -B£ESS: 

(psioi 

45,858 

39,748 

~ 

28.612' 

22,764- 

17.3?* 

12.148 


'7.B66- 


5.652' 

8.343. 

10.197 

12'.34i 

17.614 

22.712 

28.564- 

34.532 

40.326 


10.246 

12.413 

17.667 

22.758 

28.660 

34-. 631 ’ 

40.440 


46-.8T3. 


47.032 


10 . 22 ? 

12.377 

"17.640” 

22.735: 

28.612 

34.581 

40.383. 

46.953. 


. . JTABE! 
DIFFV-PRg! 

<psid>' 

- 6,000 


• 0*000 

.- 6*666 


-o*ooo 

-6«6oo 


- 0,000 


- 0*000 

-6.060 

- 6.666 


-6*606 


•0.000 

-0.000 

—0.006 

- 6*666 

--0.000 

• 6*666 


....NET'- . 

-Dt FF I^J PP ESi 
(PSiDi : 

45*859' 

39.7*6 

33.341.' 

!M13: 

2l*T*4- 

17.324- 

iz;H6. 


10.222: 

12*377 

17*640 

'22*715! 

29*612: 

34*592: 

40.394 

♦intis: 


TARE DIFF* PRESS -I.64000E*04 *• -1.2&930E*62 (ACFM5 2.480766*01 UCFM1**8.**- 


0 : UCFMH*«»: 


I 
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... .TABLE 22 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


TEST- NUMSER-6- PART-SE- - - 

TEST SPECIMEN INLET CONDITIONS 


CLEAN CONDITION - IMPACT/FLOW RATE VERSUS 
DIFFERENTIAL PrESSURET FLOW RATE VERSUS 
nceAo.DT.Xu DIFFERENTIAL PRESSURE DATA AFTER 100 HIGH 

T c,s i— uc 5 vh I-PH ON— suRETSK2~TBKIC 1 ir i C!?CIIES7 TEST” JJPBCI135II 

(S/N 021) INLET PRESS URE 1,000 PSIA NOMINAL. 

... ~NEf 9ifFBR?Sf|jlU PRESS! 

* * " ” km ******** m ******* 




PRESSURE 


TEtfP£R4?UftE— ; — , — 
***&*#*»##*****#**##**■**#*#***• 


- K0/SQ CM- 

. --PSIA -- 

• UE6. K- 

- 71. *83 

10l5.? 

3q2.0 

■71.423. 

— 1015,9 

301.8 

jy -71.423- 

1015.9 — 

• 3Q1.6- 

7i,423 

1015.9 

3(jl.5 

- 71,423 

.1015.9 

301.5 

- - -71.483- 

.. -1015.9 

• - 301.5- 

71,423 

1015,? . 

301.7 

71.423 

■1015,9 

301.9 

- -71.423 

• 1015.9 

302.1 

71.423 

■ 1015.9 

302.4- 

J'l 

71.423- 

■ -1015,9 

302.9- 

. . .71.423- 

.1015.9 - 

303.0- 

.71. *23 

- —1015.9 

3n3_ 1 

1 

J!' 

.. . '71.423 

-1015.9 . 

wU“l * 

363*0- 

71.423— 

lo is. 9 

.3 0 2 « 7 

71.423 — 

1015.9... _ 

„ -362.4- 

- 71.423. 

1015.9 .. 

302.0- 

-71.423— 

1015.9 

301.8- 

71.423 

1015.? 

3ol.3 

’H. 71.483- 

. „ 1015.?. . 

300.9 

• •»•* 

***** 

• »#*» 

71.423 

iois.? 

3o2«l 

0 

.0 

.5 


• &€6t *C 

■ 28.9 -- 

... -23.6 

. .38,4. 

- 23.3 

28,3 

28.4 


-OE®. — F 

- —83,9 

83,5 

- - — S3 , 1 

-83,0- — ■ 

-ai,o 


_ __ FLOUrRATS — - 

***»»# It****************************** 


liters/ 

MIN . 


■8i,6- 
72.9 
-63,2- 
-56.2 - 
—46^— - 


- —aa T 6 — 

-83-^5 

fta a 




go ft 

AB r £_ . - 

29.9 


ga w Q 

AK ft 

?9 # B 

RK, A 

50/ 

A E*2 

?9 

^4*7' 

Es.a 

83.9 - 


g 8 . 5 

-23.J-- 

i*h*~ 

23.9 

.5 


-83,4 3?V1 rftW 


27-. 7 
23.4 
1-9.3- 
14.9 


24.9 — 

28,0 0148 ..—.996. 

37.7 -.al9B 1.329 

-46.3 .02*2 1.628, 

55.3 ..n289- --i.943. 

— — 64.9 — *0335 — 

73.4 - .0379- .- -2.556 

8a *S .0*24 ZVB6B- 

DEVIATiONS 


8 3.3 - 

02 . 6 - 

8 *. 6 

.9' 



L'l'.= 


Bf:. 
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FLOW rate versus 

DIFFERENTIAL PRESSURE 

PRESSURE. DATA ACQUIRED AFTER THE ADDITION OF 7.9 MG 


i 



TTST MlluflFW 111 

B/IOT 97C 

CYCLES. TEST SPECIMEN (S/N 027) 

IHIPT PRESSURE - 415 


1 

1 









7 [Hi 

r~ 

TEST SPEC 1,| 

NEN INLET CONDITIONS 







T 

1 

! 

'*'*'*' * ' ' ' 




qR nss 






! 

FRpSSUHp- 

avg 

1 FMP 

AVG 

Fl nW RaTf 

DIFFi PRESS 
PRlMaRY 

DIFF. PRESS 
'SFrONfiARV' 

avg gross 
^FFtTReS 5 

TAREi 

DIFFi PREg£ 

. NET' 
DlFF.^RReSS: 


J 

'(PSI.A)' 

(DtB. F) 

(aCFM) 

(PSIO) 

l^SID) 

" Ipsipr 

' <psior 

'{psipr 


i 

i 

414.3 

7 fl.3 

.0784 

304.83? 

304,839 

3o4.83? 

,001 

■3o4»83Bi 

, 

ii 

413.’/ 

{o«4 

.078? 

255.157 

255.157 

255.157 

,001 

255,157' 

an-- 

1 

413./ 

It). 3 

.0607 

181.427 

181.427 

161.427 

,000 

181,426i 


1 

413.'/ 

{0;3 

•04?1 

132.376 

132.378 

132.378 

,000 

132.377' 


1 

II 

1 

413.1 

70.5 

.0371 

91.144 

92.190 

91 .667 

,000 

•91,6*6 

a?” 

r~ 

413./ 

{0.5 

,0307 

71,900 

72.571 

72,236’ 

.000 

72.2351 




* 





i — 

l 

413. { 

{0.6 

' .0250 

55,648 

56,432 

56,040 

.009 

•56.03* 



413./ 

7 0.8 

.01&5 

34.827 

35.082 

34.954. 

•0.000 

.34,954' 


1 








r 

413. J 

{1.0 

• 0182 

34,18? 

34.333 

34,261 

•0,000 

34,260- 


i 

j 

413./ 

{1.0 

.0258 

58.0?0 

58,964 

5§»4?7 

,000 

58,496' 


1 

413./ 

'{0.9 

.0315 

74.384 

75.419 

74»?0l 

.ooo 

74,?ol 


r __ 

n 

413./ 

10.9 

.0374 

92.582 

?3.772 

93,177 

,000 

■?3,176< 

—I?” 

'r 

i 

413. C 

'{0.6 

.0488 

133.960 

133.960 

133.960 

,000 

i33«?59‘ 


r 

4i3.li 

'{0,5 

.0607 

186.173 

186.173 

186,173 

.000 

186.172: 


i 

i 

412. J 

(0.4 

.0717 

253.25? 

253.269 

253,25? 

.001 

253.258: 


i — 
i 

+11.V 

70.4 

.076? 

303.257 

303.257 

303,257 

.001 

303,256' 


i 

i 

i 

r 

ARE DIFF. 

PRESS a -3.40000E- 

•05 + -4.44000E-04 

(ACFM) ♦ 1.50?33E-01 

<ACFM)**2 ♦' 

0 (ACFH>**3: 




I 


- -iinj — — — — * 5)032 


o \G> 
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TEST SPECIMEN INLEf CONDITIONS 


NET- DIFFeREf!n*Ll. PRESS 


pr essu r e .temperature — gy- 

**#**»#*##*<MHHHH»*« #«HHHHHK>*8ft»*#fc#****#*******#* 


LITERS/ 


KO/SOi.CMi 




234,.S_ 


«»A. 


71^0 — 


38. 8 


29.q66 4J3.4 294.6 
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Flow rate versus differential pressure 

CONTAMINATED CONDITION - FLOW RATE VERSOS DIFFERENTIAL 
PRESSURE. DAT* AmiiTREO afteb THE ADDITION OF 7.9 MG 


5 1 — 


T£SsT.._.MllMgf;H_ 


OF SYNTHETIC CONTAMINANT AND PRIOR TO THE GN 2 IMPACT 
Tpst nrSnOYDT.nxi CYCLES. TEST SPECIMEN fS/N 0271 INLET PRESSURE - 1000 


tin! 





FSIA (NOMINAL). 



13 7 

| TtST SPECIMEN INLET CONDITIONS 

1 

| 

* * ' ' ' # 


jnnss 






1 

PRfSSUKP 

avg a.vs 

TfMP pi AW f? # Tp 

DIFF. PRESS 

PBTM^RY ~ 

DIFF. PRESS 

SFrfiNn/iR^ ' 

A V0 GROSS 
nTFF«"PRpS5 

TAREI 

nipp. 'PRpSS- 

NET' 

ntPFk'PRbSS 


! 

'ipsiAr 

(DES. F> <aCFM) 

<pSID) 

"IPSID). 


' "fPSlDi- ~ 



j_ _ 

loi?.¥ 

ST ; 9 . 0«6 

113.60? 

113.603 

111.602 

* 0.000 

i 13.603 


■ M | 

1013. * 

66.6 .0367 

100.628 

100.628 

100.628 

• 0.000 

100.629- 

IMP 

' i 

1013. d 

66.1 .0341 

76.592 

07.021 

81.807 

* 0.000 

81.807' 


r 

1013 . £ 

65.8 ,02?3 

62.171 

72,149 

67.160 

* 0.000 

67.160 








-33 [ 

1013.$ 

65.7 .0249 

49.674 

59.8(17 

54,741 

• 0*009 

54.741 


j 

1013.3 

?5.9 .0199 

35.624 

45.568 

40.596- 

* 0.000 

40.396- 


j 

1013.3 

66.2 .0152 

33,547 

33.623 

33.585: 

■ 0.009 

33.3881 


! 

1013.3 

66,6 .0127 

27,464 

27.467 

27.465 

* 0.000 

'27,4*0: 


! 

1017.3 

66,9 .0104 

21,95? 

22.011 

21,985' 

• 0*009 

21i?8BS 


j 

i 

1017,3 

67.4 , 007 o 

13.?64 

13.989 

13.976 

■ 9.000 

13j.?7*< 


i 

j 

1017.3 

68.4 .0070 

13.906 

13,989 

13.947 

* 0.000 

13.9*7 


i 

-tMl 

1017;? 

68.3 *Olo5 

22.017 

22.183 

22.100 

■ 0.000 

22 . 100 - 


1 

1017.3 

68,2 , 0 1?0 

28.101 

28.329 

28.215. 

* 0.000 

281,2151 

H 11 *1 

1 

1017.3 

67.9 .0154 

38.133 

34,199 

36 . 166 - 

* 0.009 

36.166, 


j 

1017,3 

67,3 .0201 

50.552 

46.517 

4?;534‘ 

■ 0 . 009 - 

48.533! 


] 

1017.3 

66,3 .0247 

63.166 

59,491 

61.329 

■ 0.000 

61.32?' 



1017.3 

65.6 .02?3 

76.105 

72.465 

74.285 

* 0.900 

74.2851 


i 

L 

1017.3 

64.8 .0336 

89.397 

86.389 

87.893 

* 0.090 

87.893: 


1013.2 

63.6 .0381 

99.996 

99.996 

9?.??6- 

■ 0.000 

9?*??6> 


1 

1013.3 

£ 2*8 *o4?0 

116.451 

116.451 

116.451 

■ 0.000 

Il»* 66 i. 









' * 


J ! 

i 

1 — 
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f~ 


_ - . . TABLE. 2.4 . CONTAMINATED - CCHDIT ION FLCW- RATE- VERS US -DIFFERENTIAL 

FLOW Rate VERSUS DIFFERENTIAL PRESSURE PRESSURE. DATA ACQUIRED AFTER THE ADDITION OF 7.9 MG 


no] 


T£ST._ .jUNBEK J.D P-AR.T- 2-ID.. - 


CYCLES. TEST SPECIMEN (S/N 027) INLET PRESSURE « 1000 
*— TESJ-D E SC RIP .. I 1CN— rstAr-fltOMINA I.) . 


ill! 


r ~ TEST SPECIMEN INLeT CONDITIONS 


NET DIFFERENTIAL! PRESS. 

# 0 ******** 00000.000000 


-PaESSVRE- 


00000 * 090008 * 0 * 00 ** 


.— I^MUSHaTUHE 


000900***000*0*0*00000*0000000 


EL OW - H ATE 


ooo***********************)************************** 


r 


Kfi/SQ CM 


, PSjft. 


-OEG* -K — 


LITERS/ 

ji Ffi. i: D£S.-E 4. 1 ft- xCEM. 


SrFM 


GN2 

KG/HR 


SN2 

I aS/HR 


KG/SQ CM 


*{/r 


-71x235 


_?S3.1 , -. -l9.?_ 6Z.9 .... .83.5. 

■ 71x235 Lnajji .29.2x4 J.2x<L 66x&. 76*0— 

. .71.235 JjU 3*2._ 292x1 19.J-. 56.3... - 67x1 . 


.1)426 . 
«.j3.6Z... 


.2 .9 


-Sxlftg- 


_ t .2xB.o4. 


_ 2 . M 5 _ 


_§.2ft6 


_ZU653 .7x0 74? .. 



ZOO. 62? 




-293x9 ja.4 . 65.a_. 


,1 J! 


-71.2 34 


un 3.2 


71.235 1 01 3.2 


71.235 11113.2. 


[_ - 71.235 _ 

1 u 1 3-xE 

292.4. . 

. . 1.9. .2 — 

1 71.514 

1017.2 

292,6 .. _ 

_ia*.4 

. .... 7-1.S1.4. — 

XUlXxB 

.292x9. 

.. _ i9. r . . 

[ . 71.514 

- _14l7 *2 _ 

293,4. . 

20 . 2 . .. 

,1. 71.514 

1 .il 7.2 

.293x3 

_. -2a*2 . .. 

i Zlx6l4„ 

llll 7. A 

.293.2. _ 

2oxl . 


.3341 __2x3lo 4x6£b_ 

. _ 57.6. x«293 2.033 4_xJO*_ 

.291.. 9 „1S. 7 6 5x7 4.9 . l'._ _ . -.0.249- 

?92 r i IBM- 65.9. .39.0 .u.19.9 1 .379 2 x7j3_ 

292,2 .. 19. 1. 56x2- _ .. H9...S. .,0152 L.053 2,1)73. 

.66x6 . 25.0- . .0127 . .862 Ix-?-3g- 


..10*209 - .5x7516. 


B) .Sfl7 


-9.426 


-4. Z21B- 


ATlljSp 


3.9487- 


-54*7*1. 


as” 


5.986- 


.2x9542 


4fl.S?4 


4,569 2.3613- 


-332SBS1 


_2o«g.. . 


-.010.4- 


.126 


U*2* 


..3.B2S— 

3.151 


. -1.931.0- 


-1x5*67 


PI. 985 




.953. 


_2*.1Q1 


x 9.82 6. 


-I3i476- 


.. . 68 ..A. 13 . 7 - . .ooTu 

68 . i 2 Ox? tUlUl — 

. —69.2. 25.6- ,013.0 — 


■ 465 


_.x73l_ 


l959 2.105.. . - . ..?0O6. .13.9.4?.—. 

3 t i 75 1 .5538 2£;.j^ltt_.| n . 


1.440 


-67.9 „3il*a_ 

67.3 39.6. 


, ....7Z .514 110.7*4 293x1 19.? 

j 11x514 liUii S.92x6. a5.,6. 

| . . 71x5l4_. _.— 292.2 19.x! 66.3 .. 43,0 

1 

j Zl«5l4 Ui.ll.x2- 291.S 16x7_ -6S.6_, . . . 57.0. 

|„ ..71,514 1-U.Zxt .,291.4—.— 18x2 . . -64x0. 66.9 

i -11x235 liOAx* 29J1..7- - 17x6 63.6 76x3. 


. <0154.. 

. ..-0.861- 



1.9837 


.2S,2i5i_ 


-1x398 


2.753 


. ..81.5487- 
3.41 23 


36 . 466 . 


48 t S35i 


3.391 


. *'i247 ..-1x128— 

.0293, 2x4.42 4x429- 

. j 339 2x364 A .x£5j ? _ 


_7.475 _. 4,3118. 


.8*863. . 5.2228. 

1-4.262 -6.1795- 


6.1x329.— 

74xe§5_ 

BT.8?3 


<u301 2*65.9.. 


.5.i23S Hi543 


-7*0304- 


-9.9x.996- 


1 71 -73b 

1 m 3.2 

PPn .3 

l7.^ 


h^.i . ii43ii 3.nn5 

5.91 r 

]3xo44 

y. 1873 

116.4^1 

| 

0 * 88 * 

00080 


«««««« 





w 

| 7 j t37 3 

lUlS.fc 

292.3 

19. 1 

66.4 






j .I*? 

2.0 

.6 

•9 

1.1 

deviations 






J, 

y 



• 
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io part 

27F 

TEST DESCRIPTION 

PRESSURE. DATA ACQUIRED AFTER THE ADDITION OF 7.9 MG 
■ OF SYNTHETIC CONTAMINANT AND AFTER 10 HIGH PRESSURE 

— 







(10,000 PSIA NOMINAL) GHE IMPACT CYCLES, TEST SPECIHEN 

TEST SPECIMEN, ;NUT cONnfTlpNS: 



(S/lt 027f»OHltg7»mggBBH17i*«WCT) i> ?S>gi»TW«fL , Blgy»»<»»' 

‘ ( 


, FlOWMtTER ONE 

*i**********»«#*»*S»*(HKHHHHHHHtOtt*H) 

flowmeter two 





Finn BATE 

ESESgUflE 

.... _T£tf«P. 

F, nW RATF 

PRESSURE 

TFvP 

PRESSURE 

-AVG 

TEuP 

AVQi. 

FlftW pATEi 


<kce*r 

t^SI A ) ' 

(DEG; F> 

~<acFM) 

(PSIa) 

(DEG. F> 

"(PSIa) 

(qeg. f> 

(acfmj 


.85 

49.9 

63;6 

.90 

47 * 6 

66.8 

i°ii*9 

66.2 

.0421 


.76 

SO. 2 

62.9 

.31 

48.3 

68.1 

1011.9 

65.5 

, 0381 


,66 

»0, 2 

62.5 

.70 

48.7 

67.9 

1011,9 

65,2 

,0333: 


. .37 

Si). 8 

62.5 

.59 

49.5 

67,8 

1007.9 

65,1 

.0289- 

--D — 

. 49 

50.2 

62.8 

.50 

49.3 

67,9 

1007,9 

65.4 

.0245- 


.40 

So, 6 

63.4 

.40 

4?, 9 

68, 2 

1007,9 

65.8 

.0265’ 


,30 

50,2 

63.4 

.30 

49.7 

68.3 

1007,9 

65,8 

.0149 


.26 

*0.2 

64? 1 

.25 

49,7 

69.7 

1' 07.9 

66,9 

.OUT 


• 21 

SO. 2 

65.4 

.20 

49.9 

70.0 

1007.9 

87 V7 

.0103' 



49,9 

66*4 

.13 

49.5 

69.7 

1 >07,9 

68.1 

.0066' 


.16 

??.9 

66*9 

.33 

49.5 

71.9 

i»ii. 9 

69 ,4- 

.0066' 

jh 

?2X 

49,9 

66*6 

• 20 

49.5 

72.3 

1*11.9 

69.4' 

•0100 i 


,26 

so.i 

66.3 

.26 

49.5 

71.6 

1011.9 

69.0 

.0129- 


.30 

SO.l 

6*i*8 

,30 

49.7 

70.2 

1307,9 

68.5: 

.0149- 

UU 

.60 

6?,7 

66*6 

.41 

48,9 

10,1 

1007. 9 

68.4' 

,0197 


.49 

49, 9 

65.6 

.50 

48.9 

69.6 

1007.9 

67,6 

,0242 


•57 

50.1 

64? 3 

.60 

48.9 

69*5 

1007.9 

66.9 

•0287 | 


.67 

49,9 

63. J 


48,3 

69.4 

1007.9 

66.2 

♦ 0337' j 


.75 

49.9 

62.3 

.81 

47,9 

69.6 

1007,9 

66,0 

.0379- | 


.86 

50,1 

62.3 

.91 

47.8 

68,6 

1607,9 

65.4 

, O405‘ j 

- >;ii 




* 
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n W»T ?7F 


r'R 1 SS 

. -B-IPF-* -PRESS 
PNIM'PY 
(PSIJ) . 


TEST DESCRIPTION CONTAMINATED CONDITION - FLOW RATE VERSUS DIFFERENTIAL 

PRESSURE. DATA ACQTTTRED AFTER THE ADDTTT OH HT 7.9 MG 

OF SYNTHETIC CONTAMINANT AND AFTER 10 HIGH PRESSURE 

nn,0f)0 PSTA NOMTNAT.) ON 7 TMPAfTf GYCTES TEST SPP.CTME 

G/N 027) INLET PRESSURE = 1000 PSIA (NOMINAL). 


SR 5S 

l)IFF- PRESS-- 
SEcOn, RY 
(PS £o) .. 


„ 392,639 

293-6:i9 

292.65? . 

_ . 2v7 , 46 4 

24 . 7.464 - 

2 4 7 .464 

197.522 

,97.229 . 

. 197,52? . . 

. _ 155., 12 ? 

156.127 

156.327. .. _ 

— 12.4,314. 

12.-, 4 14 . 

120 , 41? 

36. oil 

83. 1X7 - . 

87.424-. 


58.617. 


... J2.6-.B . 

. -IS-uSE 
— 17,242 . 

3X-2H-.. 

_ .4 6 — 26— J . 

__58,A.o3 

35.24 

_120-41-i 

L5 6 ...7 59 

~-2 Q 2-2 ? -d 

. 2A8, 332. 
infi 


_aVg -GROSS I 4R5 

OJFF * PRESS SjIFF* PRESS 

tesiat ■ . (.ESio) 

292.65? . _«Q»OO0 


- .-Q^OQQ — 
. — .. -0.000 — 

.-0.000 

- = 0.000 

-0-005.— 


5U5EJ.. 57. .06? -0.000 

4 5.1 25 _ 4A^agI -0.0.00 

. 33. 335_ 32,9.7.1 =0.000 

. . la^iia ia.oas =0.000 

13.112 . ia^_27 ..-O.000 

... 32.7-2-. 32 . 3.4.1 hIUOOO 

47 . .. 9 1 „ . . 46.675 _ . - 0.000 

. 57., 2 .* 56,M.y - n ,nnn 

17 ..543 86.642 ,...,...—0.000 

. . 12,1.414— 120.41? -0.0-05 

L 5 6.75c 156, .75.9 -n . nftn 

202.224 2 02. 2X0 — — =0.000 

2*6.832— 246.832— -0.000 

303.036 .3Q4.U36 - .0—000 


Xlgl 

DlFF. PRESS 


269 3 ‘lE =02 J.ACFM)_ 2,480 70E- 0 


1 
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-DATE-: — 9-14-76- 


T--»T U.REP 1 ■ 


P, 'JT 97F 


t£§T -SPECIMEN. INLET - CMdItIONS 


_ CONTAMINATSfl CONDI TION - FLOW RATE VERSUS DIFFERENTIAL i 

TEST DESCRIPTION PRESSURE. DATA ACQUIRED AFTER THE ADDITION OF 7.9 MG | 

OF SYNTHETIC CONTAMINANT AND AFTER 10 HIGH PRESSURE 

(10,000 PSIA NOMINAL) Glfc IMPACT CYCLES. TEST SPECIMEN | 1 1 


. (S/ N 0271 IN LET 


#***»*•#*****« ****»tt**fr*****tt*******fc**#**«*****#*#*##**#*»tt*tt***#«***#**********tt**it***tt*#**»****#***»***#* 


-1 PRESS 

bcb*»***#A*#***»**#*#* 


PRESSURE 

Tfi.'-fRaTUR E 

FLOW *AT £ 


I 






LIT.-HS/ 

vijN 



MHZ 

kg/hr 

. 6N2- _ 

LRS/HR 

Kfl/SQ .CM 

1 
. 1 

K0/SQ cM 

PSI* 

DEG. K 

)£(*♦ C 

DEG. F 

CFL 

SCFH 

DIFFERENTIAL 

««pJ 

71.144 

1011. y 

P- 9 2.1 

i 9 ... 

66 „ ? 

2.7 

, ;4?1 

2.920 

5.750 

12.677 

20,5760 

2 9 2;6S 9 j 

71.144 

1011.V 

291.6 

n.p 

65.5 

74.9 

. 381 

2.645 

S,2o8 

11,482 

17,3985 

2*7’, 464 

71.144 

1-11.9 

291.6 

i ?,-■ 

65.2 

6^*4 

. 333 

2,311 

4. 551 

10.432 

13.8877 

197.529 

70,865 

l'J07. y 

291.6 

14.4 

65,] 

FA. 7 

. ,289 

2.002 

3.942 

S.69 0 

10.9768 

156.127 | 

70,865 

i <o7. y 

29] .7 

19.3 

65,4- 

+7.9 

. 245 

1.691 

3.33 r > 

7.342 

8,4659 

120.414- 1 

70,865 

1007.7 

29] .9 

18.8 

65, R 

39.1 

, ')2(' < 

1.379 

2,7i6 

5,987 

6.1465 

87.4a*- j 

70.665 

1007.7 

292,! 

18.6 

65,3 

’9.2 

,'.14S 

1.031 

2.1)31 

4,478 

4.0124 

57,06? | 

70.865 

1007.7 

292,5 

1 7,4 

66,9 

24.7 

.. 127 

.873 

1.720 

3.79l 

3.153* 

44.851 

70.665 

1007. V 

293.r 

19.8 

67.7 

2' .1 

,0103 

.708 

1.395 

3.475 

2.3l8i 

32«?72 

70.965 

1007.7 

293.2 

20. • 

68,1 

1’.8 

.' 066 

.454 

.893 

1.969 

1.2715 

i8.085' j 

71.144 

1 i'll. 7 

293.9 

2 ,i 

69.4 

12.8 

• 0^6 

.452 

.891 

1.964 

1,267* 

18,027 i 

l 71.144 

ioii.7 

294. ‘i 

2 ).« 

69,4 

19.6 

.01 • 

,692 

1,363 

3 , 1 ) 0 4 

2.2738 

32.342 

71.144 

1011.7 

293.7 

2 .6 

69. 

?«.3 

. 129 

.892 

1.757 

3.874 

3.2816 

*6.676' I 

70.865 

1007.7 

293. S 

2 .3 

6G*n 

2+!. 9 

• „l4° 

1.021 

2. -11 

4,434 

3,9969 

56,849 | 

j 70.865 

1J07.7 

293.4 

2 ‘ 

68.4 

38.4 

. ]97 

1.355 

2.668 

5.883 

6.0916 

86.643 j 

70.865 

1007.7 

292,9 

19.8 

67.6 

47.2 

, 24? 

1.669 

3,285 

7.243 

8 ,*659 

120.414- j 

70.865 

1-J07.7 

292.6 

19.4 

66.9 

c 6.', 

. .287 

1.978 

3.894 

8.585 

11.0213 

156,75? | 

70.865 

1O07.7 

292.2 

19. 

66.2 

65.8 

. >337 

2.324 

4.576 

10*0 89 

14,2210 

202,?7 0 

70.865 

1O07.7 

292,'. 

19.7 

66 , ' 

74.1 

. 379 

2.617 

5.152 

11.358 

17.354a 

246.§32 j 

7Q.865 

«*««* 

1UU7.7 

29] .7 

1*.6 

*«***# 

6 “5,4 

68.3 

.-•4?5 

2.942 

5.793 

12*771 

21.3759 

304.037 1 

b 

ZC^2A3 

- - 1009.1 

292.6 .. 

l Q -£6 









«X12_ 

JL* £ 

m2 

1*3. 

DEVIATIONS 








(T-. 


30'; 


33:2 


3323 
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flow rate versus differential pressure 


-G«mM-IMATED-6ffirolTION FLOW- RATE- VERSUS-DIFFERENHAIr — 

PRESSURE., DATA ACQUIRED AFTER THE ADDITION OF 7.9 MG 
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FLOW RATE VERSUS DIFFERENTIAL PRESSURE PRESS CQUIRED 


-TEST— iUJtrtSER- 


PAH1—22Q 


(10,000 PSIA NOMINAL) GN Z IMPACI CYCLES. TEST SPECIMEN 


TEST SPECIMEN INLET CONDITIONS 
»« » «»SS««<nnt »»*»»> < hhh»hhhhhhhhhhhhhhh»k» « . 


<?SlA>.' 


(DEG. F) 


(ACFM) 


fR<:SS 

OIFF • PRESS 


313.931 

259.605" 


180. 3ST 
7 33 .39 5’ 


91.487 

497l3'f 

48.512 

89.294 

*iie7e4f 

190.15* 
257 »788~ 
291,921 


RRjgS— — 

OIFF. PRESS 


3<*3,93l 
~i59.605~ 
iao.3S7 
733". si a" 
TaTTsa” 

49 • B3o 
49 ,19(7 
' 91777 
1287847 

190.154 

"257,788" 

291,921 


AVG GROSS 
OIFF « PjjEfe 
(PSIOJ 

3q3.931 

259.685 

1811.357 
133.898 
92. 3 1)8 
49.483 
48,855 
90.060 
128 ."841 
190. 154' 

257 ,788 
- 291, 921 


(PSIO)' 


(PSID)' 

3o3.93l 

259.604. 

180 . 337 ' 

133.898 

92.308! 

49.493. 

48,855' 


128.841 

190.154 

257,786 

29772 r 


| 4 re diff, press = - 3 , 4 ooooe-o 5 + -4.44000E-04 iacfmi + 1.S0933E-01 (acfm >**2 ♦ 


0 (ACFM)*«3 




PACE: 3 


% 
§$ 

to & ; 


..TABLE _JL 6 _. 


-CORTAHTNAIED-GONBECION-— -PLOT- RATB-VERSOS-MKFEEKNnAL — _ 


FLOW SaT£ VERSUS OlFFERENTI AL PRESSURE PRESSURE. DATA ACQUIRED AFTER THE ADDITION OF 7.9 MG 

(10,000 PSIA NOMINAL) GN2 IMPACT CYCLES. TEST SPECIMEN 
TEST-OESCR I P TIO N(S/N— 027 ) - INLET - PR ESSUR E " A 1 5-(N0HINAL). 


-JEPST — UMBER— 14 P,\PT ■ P7G- 

~TeST SPECIMEN iZeT" CONDITIONS 


JO 




NET DIFFERENTIAL! PRESS' 


! — -PRESSURE 

I ##«#*&#&###***#*«** 


if ^ 4 P ERASURE — - - — 

«««»««««# ««-««»« 


-Ffa OW - R A -TE - 


»«»««»«•««»*«»«»««»«»**•»»••»*»«•«*»•••»#•••*•«»• 


-DEG.-_F_ 


liters/ 

MIN 


— ^ G F-** 1 — 


-S gf h, 


UN 2 

-KGZUH- 


SN 2 

LbS^HR 


ks/sq gtj 
- 0 l f |e 5 ENT.j. A l 


PSIp 


. _2a.»a2 — 

! 

1 ->9 t i>*6 

— 4-11.1 

gSA.a. .. . 
p9 6.ll 

j 23 *o46__ 

1 

j. - 29.846 — 

1 

- .* -4|3.yJ._ 
4 j 3 - 1 

.-29.1*( 

— 287.1... -. . 

p aj . j 

j. .—29.046 

4; 3. i 

PP 7 -n 

i 

! 29. 046 

413-1 

__ 197. B 

| 29.046 

413. 1 

297.7 

[_ 22.331. 

412.5 

?97-8 

| 2SL.30J 


297. fl 

j.. 28.255 

4l 1.0 . 

. 22X. 8 

j 

j „ .20*955 

41 1.6 

P97.B 


««««« 


; 29.026 

412.9 

297 *4 

.033 

L 

♦ S> 

.4 


j 

i 

i 

— 




23.9 . 

an..— 

24 * 4 -. 
2 , 4.6 . 
2 . 4 . 5 . . 
24 . 4 . 
= 4 .- 0 .. 


74.5 

7A.6 

. .75.0- . 
- 75. p. 

— TS.a- 

73.9 


? 4 . 3 ™ 


. -76 ,3. 

7.6*2 

_.76.1 . .. 

- _ 74*3 

. . 76.3 .. _ 

. -16*. 4 

*»»*## 

“'75 .7 

.7 


. .. . 35 .-4 . 

— 33.8, — 

. _2a*a. 

24 . a — 

- _.2il*0 

13 . 2 . 

— . 13*1 

. .. 19 . 7 . 

. — 23.2 

29*1 , 

33.3„ . 

14.6 

DEVIATIONS 


.*.445.. 

».>42fi— 


- 1 * 25 - 2 - 


p . 4f>3 




-i.- i a. 4 _ 


-2.35J- 


- 5 * 1 : 32 - 


.-.0367 1.02?- 


- 2 *m 5 - 


-4x437.. 


-12*6303- 


1B0.157- 


.-i3H .373 1 *72<L 

*1254. ,7o 7 1*39.3- 


-3*3 o5 a.* 


3.q71 


—.*16.7. 


..465. 


■ 9 }5 


- 2 * 816 - 


-3*479 q. 


* 8 .$j 3 . 


-.0167. 

.0256- 

,463 

*91£ 

1.369 

2x012. .._ 

3.019 

3.4143 

6.3.418 

90.460 

.*'13115 

.645 

1.663 

_ _ 3.667 

9.0584 

l?6.84l 

.1313 

1.1)35 

2x619 

4.494..— 

. -13*3692 



.4425 . 
.*l 441 ... 


_ 1*17.7— 

__ l* 222 _ 


-2*3.ll_ 


- 2 * 4 ^ 6 . 


- 5 . 1 Q 2 - 


_ 5 * 3 o 5 _ 



i 

h 

! 

M — 


-U 3 . ,J 


✓ 






PAGE: 2 

DATE : 9 


— HABLE- 2-7 — 

FLOW RaTc VERSUS DIFFERENTIAL PRESSURE 


TEST .UHRER 10 


_EA3T.PT.I_ „ 


.TEST._DE5CBIP.II0N At 


CONTAMINATED CONDITION - FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE. DATA ACQUIRED AFTER 
THE ADDITION OF 15.8 MG OF SYNTHETIC CONTAMINANT 
A ND AFTER 20 HIGH PRESSURE (10,000 PSIA NO MINAL) 
GN2 IMPACT CYCLES. TEST SPECIMEN (S/N 027) 

INLET PRESSURE = 1000 PSIA (NOMINAL). 


TEST SPECIMEN INLET CONDITIONS 


. . . CROSS - - -GRi.SS. 

A V6 AV6 DIFF. PRESS DJFF. PRESS 

lEMP.. ELOiL.EA.TE PRIMARY SECONDARY. . 

(yes. F) (ACFM) (pSIy) (PSI D ) 


AVS gross tare 

.. DIFFj-PPESS DIFEVPBeSS 

(PSIO) (PSIq) 


(PSID) 


1015,9 

73.1 

.0097 

3 52.772 

3.2.772 

302,772 

-0,000 

302.772 

i 

1015.9 

73.0 

,00^8 

26-). 422 

26o,i2a 

260,422 

-0,000 

260.422 


1015.? 

L<! Ioi5j 

(3.1 

- .OPTS 

214.595 

214.593 

21.4,595 

-0,000 

214.596 

1 

73.3 


173,925 

173. 825 

173,825 

-0,000 

173.826 

1 

’ "1 

1015.? 

73,5 

.0057 

134, 0y4 

134,.io4 

134,00+ 

-0,000 

134,00* 

_ J 

1015.9 - 

7 3.0 

.ot ,5R 

134.636 

>34,636 

134.636 

-0,090 

134,636 

1 

1015.9 

72.6 

• 01 57 

166.769 

168.769 

168.76? 

-0.000 

168.769 


1015.9 

73. S 

. 0u‘(8 

210.171 

210.171 

210.171 

-0.000 

210.171 

_ .J 

1015.9 

(3.3 

,ay38 

259.474 

259,474 

259,474 

-0.000 

259.474' 

I 

1011.9 

72.5 

,<>(■94 

290.44S 

290,446 

290,446 

-0,000 

290.447 

i 

U'l 








.J 


I.ARE OIFF . 

PRESS =. -l.64oo«E-o4 

♦ “1 .2693(,c-[,2 

(ACFi-i) + 2.48o7oE"l)l 

( ACFH) *®2 ♦ 

0 

(ACFM) **3 

1 









S 
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DATE: 9-14-76 


— ...TABLE.27_ - 

FLOW KaTf VERSUS DIFFERENTIAL PRESSURE CONTAMINATED CONDITION - FLCW RATE VERSUS 

- - I DIFFERENTIAL PRESSURE. DATA ACQUIRED AFTER | 

1 ’ THE ADDITION OF 15.8 HG OP SYNTIIKTIC CONTAMINANT 

. _ . T C ST . UhRER 111 JA RT n7T TEST DESCRIPTION AND AFTER 20 HIGH PRESSURE flO.ODO PSIA NOM INAL) . 

GN2 IMPACT CYCLES. TEST SPECIMEN (S/N 027) 

_ ...... .... INLET PRE SSURE » 10 00 PSIA ( NOMINAL) . 

t^st specimen inlet con itions net differential press 

_ aaiunaataitatagaaaaagaa . 


, -PRESSURE. - . 


.Ig(.PER— ' UiRg 

»aa»«»*aa*#aea*aaa 


FLOM-RaTE- 

tt«tta»o*»o*»**»*aoa***»****«*o* 


.jta ^ sa-cH esIa ... deg-.k .ga*_< 


-Ogfi*. p.. 


71.423 .. . .1015..V 
.... 11*423 . ... 1015.. V 

jy._JEL.423 . 1015. v 

71.423_ . .. IfilS-i 

71.423. lul5.,v . 


.1615..V 296,. 

.. 1015.. V 296. d 

. 1015. v .. 296*0— 

.-IfllS-i . . 295.1 ._ 

. Iul5.,v„. 296.2 ... 


. . 22.#.. 73. L- 

. . 22.J I2..1 . . 

—22*2 .73*1. . 


LrTrKS/ 
. . . tttN- * 

— ,C£M~ - * 


SN2 
. K<3 .hr 

GN2 

1 flS ,HR 

. 13.9. 

. ;fl9.7 

._.*666_ 

.1*311 

2*391 

. . 17*2_. 

. .loan. 

*6ol ... 

-1*194 

2.633 

1S.1 - 



..*535. 

. l*05i— 

— 2*321 — 


KS/Sn CM 


..l&*3oi5_. 


71.423 .lOlS.V 233.Ji ??.# 

.21*423 1015. •( 295.6. 22*a... . 

71.423 ... 1015,9 . 296.2 ... 23.1 

Jl*423_. ..1015, V . 296*1. PP.9 


-23*3 

l*3a3_ 

- *.iQ6d. 

.469 


_ ^11 . . 

. i-nST 

.394 

73,.. . . 

11.2 

— *.j tl “55 . 

_ .396 

„ .Z2..3 

.13*1_ .. 

*0057- 

*461— 


. 71.144 

— lUlliV .. 

..295.1 .... 

PP.S 7?.S 


*#*»» 

***** 

#***#* ****** 

71.395 

li)l s * s 

296.: 

22. S 73.1 

.050 

• l 

.1 

• 1 * 2 


260.422 

... — .21 

— 173- Ee* 
134.0 »4 


Z2..3 13* 1_ *,i057 *463. *911 2 *qjIQ 11*5656 168*71?- 

73*5. 15.1 .. . “Q78 _*531 _.l*05i) 2.31.4 14,1.7*5 -2UU.J71- 

— 73*3 .17. U ilO<?G.. *6o2. _ 2*611 i ^.24?B 25*414-1 

— 72*5 12.1.. _ *jo 9.4 *641 L*2li -2.fU.Il 20.4204 29o44L_ i 

****** 

.2 JiviiTnus ’ ~ ~ 
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TABLE 28 

Flow RATE versus DIFFERENTIAL PRESSURE 

test number n part 22a Vest description 


FLOWMETER conditions 

<Ht »«* » *»»»####«** » o a a ** ««««<) * *« *** a «» a ** »tt #*«*««« o ««««««»« *■»»#»**»■»»« o# 


CONTAMINATED CONDITION - FLOW RATE VERSUS 

DIFFERENTIAL PRESSURE... TOTAL. OF.. 16. 3 MG 

OF SYNIHETIC CONTAMINANT ADDED. TEST 

SPECIMEN (S/H 022) INLET PRESSUBE.= JQOO 

PSIA (NOMINAL). 

test SPECIMEN INLET' cONdITICFIS 

<M>******##***##*#*#-*#&**#** #*****##*•* 


FLOWMETER ONE FLOWMETER TWO 


AVG AVa 


FLOW RATE 

PRhPSuRt 

TfMP 

FLOW RATE 

PRESSURE 

temp 

PRESSURE 

temp 

“FLOW RATE 


(ACFM) 

(Ps.fA) 

(DEO. F) 

( acFM) 

(PS 1 *) 

(DEG. F) 

~(?sIA). 

(DEG._F), 

(ACFM) 

— 

.87 

= 0.2 

82 .4 

• 91 

48.0 

86.5 

1013-2 

84.4 

.0433 . . 

— 

• 7B 

= 6.2 

81*2 

• 111 

48.4 

85.8 

1)13.2 

83.5. 

^.0386 


.70 

=U, 2 

80 .5 

.71 

48.6 

85. 2 

1009.2 

82.8 

.0344 



.59 

=1) .4 

8;-. 2 

.60 

49. Z 

84.9 

1 )09. Z 

82*5 . 

_ . 929 S 

*~ll 

.50 

=U,1 

8j ; 2 

.50 

49,0 

o4,9 

1 ‘09,2 

82.5 

• 0.245 

.41 

= V,2 

8" *3 

.41 

49.5 

84.9 

1809.2 

82.6 

. .0201 

— 

.31 

= 0. 2 

&0 *7 

.31 

49,5 

05. y 

1009,2 

82.3 

.... ,0151 

— 

.26 

= 6.2 

8h .9 

.26 

49.7 

35.1 

1)09.2 

83.0 

.012?' _. 


.21 

50.6 

8li2 

.21 

5(1,3 

85.2 

1009. Z 

83.2. 

» iQi.it 


.14 

=0.1 

81.9 

•14 

49.5 

35.6 

1009. Z 

83.7 

_.006? 


• 14 

= U ,0 

82.5 

.14 

50.1 

35.8 

1009.2 

84.1 

• Q.070 

1 

.21 

49.7 

82.3 

.21 

49. z 

95.7 

1009.2 

84.0 

,.010*i 

- 

.26 

**•7 

82.4 

.26 

49.2 

85.6 

1 1 09. 2 

83.8 

,012? _ 

. 

.31 

= 0,1 

81.6 

.31 

49.3 

85.4 

1 009. Z 

83,5 

• 0152. 


.40 

49. ? 

81 ) .7 

.40 

49. Z 

34.9 

1 >05.3 

62.8 

.0197 

— 

.50 

49.9 

79.8 

.50 

49 , 1) 

84.4 

1v05.3 

62,1 

... ...0246 ... 

... 

.5? 

50.4 

78.8 

• 61 

49. Z 

33.7 

1 )05«3 

81.2 

.0296 

11 

.68 

50.1 

73H 

.71 

40.4 

33 . 0 

1 1 ) 05* 3 

.80,5.. - 

03.40 

— , 

.76 

59,9 

77.2 

.30 

48.0 

82.3 

1001.3 

79.7 

.0381 


.85 

=0,2 

76.4 

*9 2 

48.0 

31.4 

1)01.3 

7.9, 9 

.0*33 . 
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TABLE 28 ..... . 

Flow rate versus differential, pressure contaminated condition - flcm bate versus 

DIFFERENTIAL PRESSURE, TOTAJL O F 16 .3 MG _ 

OF SYNTHETIC CONTAMINANT ADDED. TEST' 

TF>T NUrBER 11 PART 22A TEST DESCRIPTION SPECIMEN (S/N 022) INLET PRESSURE ? 1000 _ 

PSIA (NOMINAL). 

TgST SPECIMEN inlet conditions 





aVG 

aVG 

GROSS 

OIFF. PRESS 

CR ,ss 

OIFF. PRESS 

aVg gross 

tare 

NET n 

PRESSURE 

I EMP 

flow rate 

PRIMARY 

SECONDARY 

DIFF. P«e3s 

DIFF. PRESS 

DIFF. PRESS 

‘ (PSlAf 

id£g. f> 

(,iCFM> 

(PSID) 

tpsm) 

fpsisr 

■ (PSID) 

"" '* ipsid) 

1013. 2 

84. A 

.1,433 

133.2ii5 

133,2;i5 

133.20? 

-0,000 

1337205 

1013.2 

83.5 

.i,388 

115.213 

115,213 

115.213 

-0.000 

115.213 

1009.2 

82. a 

.0344 

99.43,, 

99,430 

99.430 

-0.000 

99.430 

1009.2! 

82.5 

.0295 

82.157 

82.7 1 

82.429 

-0.000 

82.429 

1009.2 

82.5 

.1,245 

65.243 

65,971 

65.6oT 

-0.000 

65.6ot U 

1009.2 

82.6 

.02:, 1 

51.6,14 

52,398 

52.001 

-0.000 

52.001 

1009.2 

82.8 

• oisi 

37,884 

38,001 

37.982 

-0.000 

377983 

1009.2 

»3. 0 

.nl29 

31.34b 

31.472 

31.4{)8 

-0.000 

31.409 

1009.2 

83.2 

.0135 

24.632 

24.7 ,5 

24.668 

-0.000 

'24.669' 

1009.2 

83.7 

.0069 

15.374 

15.381 

15.377 

- 0 . 066 ' 

15.378 

1009,2 

«4.1 

• ooTa 

15.605 

15,667 

15.636 

-0.000 

15. 636 , 

1009.2 

84.0 

.01 04 

24.401 

24.533 

24.467 

-0.000 

24.467 

1009.2 

83.8 

.0129 

31.461 

31.644 

31.552 

-6 • 000 

31.553 

1009.2 

83.5 

• 0 152 

38.058 

38.253 

38.155 

-0.000 

38,156' 

1005. 3 

82,8 

.0l9 7 

50.7 2 8 

51.451 

51.089 

-o.ooo”" 

51,09(1 

1005.3 

82.1 

.0246 

66,243 

66.9)8 

66.581 

-0.000 

66.5BL 

1005.3 

»1.2 

.0295 

33.513 

84.279 

83.896 

-0.000 

83,896 ij 

1005.3 

80.5 

.034o 

100.062 

100.062 

100.062 

-0.000 

16 if. 0 62 ~ 

1001.3 

79.7 

.0381 

115,528 

1 IS. 52.8 

115.528 

-0.000 

115.529 

1001.3 

78.9 

.0433 

137,308 

137,308 

137. 3o« 

-0.000 

137.309 


jArE CXFF. P R E S S> = -1.6A-OOOE-OA ♦ -1 .26930E-0E (ACFM) . 2.43070E-0 L ‘ < ACFrt) «*Z i 0 (ACFRf«*3 
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TABLE 28 

FL01/ RATE VERSUS DIFFERENTIAL PRESSURE CONTAMINATED CONDITION - FLCW RATE VERSUS 

DIFFERENTIAL PRESSURE, TOTAL OF_ 1,6.3 KG . , 

OF SYNTHETIC CONTAMINANT ADDED. TEST 

TEST f .U mBEH 11 PART ?2A TEST DESCRIPTION SPECIMEN (S/N 022) INLET PRESSURE = 1000 

PSIA (NOMINAL). 

TEST SPECIMEN INLET CONDITIONS NET DIFFERENTIAL PRESS 

*********** ******** ****************** a*********************************** «■■*** **** ***** ******■»»»»** ********** 


PRESSURE TEMPERATURE FLOW RATE 

#**«4Ht*M5*44tt***** «««««»«»«««**«»«««»««*»»*«*«*««»»»»•••««*»•»•••«« 


KG/SQ CM 

PSl A 

DEG. K 

DEG. C 

DEG. F 

LIT -95/ 

MIN 

ACFM 

SCFM 

GN; 

Kll/HR 

GN2 

LBS/HR 

KG/Sq cm 
DIFFERENTIAL 

. P s io 

71.235 

1 01 3.2 

302.3 

29.1 

84.4 

83.2 

.1)433 

2.9(|4 

5.7] 8 

12. 6, ,5 

9.3653 _ 

133.2Q5 

71.235 

1013.2 

3ol . 8 

28.6 

83.5 

73.3 

.0388 

2.605 

5.130 

11.310 

8.1003 

.ns.ii? . 

70.956 

iooy.2 

301.4 

28.2 

82.8 

65.3 

. )344 

2.308 

4.344 

10.018 

6.9907 

_99.430_. 

70.956 

1009,2 

301.2 

28.1 

82.5 

56.1 

. 295 

1.979 

3.8 98 

8.593 

5.7954 

82.42? 

70.956 

1009.2 

3ol .2 

28.1 

B2.5 

46.5 

. 245 

1.642 

3.232 

7.126 

4.6127 

.65,6p7 

70.956 

100?.2 

301.3 

28.1 

82.6 

38. L 

. 020 1 

1.345 

2.048 

5.838 

3.6560 

52.001 

70.956 

1009.2 

301.4 

28.2 

82.8 

28.7 

.0151 

1.015 

l.?9? 

4.4o8 

2.6704 

37,?83 

70.956 

1009.2 

301.5 

28.4 

83.0 

24.4 

. -129 

.862 

1.690 

3,744 

2.2QB2 

31. ?0? 

70.956 

1009.2 

301 .6 

28.5 

83.2 

2(1.0 

.OluS 

.7 0 6 

1.38? 

3.063 

1.7344 _ 

. _ _.24,66? 

70.956 

1009.2 

301.9 

28.7 

83.7 

13.2 

• j 06 Q 

.464 

.9ia 

2.016 

1.0812 

15.378 

70.956 

1009.2 

302.1 

29.0 

84.1 

13.3 

.00 T() 

.469 

.924 

2.038 

1.0993 

15.636 

70.?S6 

100?. 2 

302.1 

28.9 

84.0 

19.7 

.0104 

.696 

1.370 

3.019 

1.7202 

24.4 6 7_ 

70.?56 

100?. 2 

301.9 

28.8 

83.8 

24.5 

.0129 

.865 

1 .To? 

3,756 

2. 21 84 

31.553 

70.956 

100?. 2 

301.8 

28.6 

83.5 

28.3 

.0152 

1.016 

2.000 

4.409 

2.6826 

38.156 

T0.677 

1005.J 

301.4 

28.2 

82.8 

37.2 

. >197 

1.315 

2.588 

5.7o6 

.3.5920 

51.090 

70. 677 

1005. J 

301.0 

27.8 

82.1 

46.6 

. )246 

1.645 

3.240 

7.142 

4.6811 

66,581 

70.677 

1005.J 

300.5 

27.3 

81.2 

56*2 

. 1296 

1.985 

3.9(8 

8.615 

5.8985 

83.§?6 

70.677 

1005. J 

300.1 

27.0 


64*5 

. 1)340 

2.278 

4.486 

9.889 

7.0350 _ 

..LH0jlO62. . 

70.396 

1001.3 

299.7 

26.3 

79.7 

72.2 

.0381 

2.550 

5.021 

11*069 

8.1225 

115.52? 

70*398 

***** 

1001.J 

***** 

299*2 

***** 

26.1 

****** 

78.9 

****** 

82*0 

.0433 

2.897 

5.7o3 

12.577 

9.6538 

J37.3Q? 

70.872 

100§*.U 

301-3 

28.1 

82.6 








.173 

2.3 

.6 

.6 

1.1 

DEVIATIONS 
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TABLE 29 

FLOW RaTf; VERSUS DIFFERENTIAL PRESSURE 


TE*T U,HEd U PART £26 TEST DESCRIPTION 


FLOiC-tTER CONDITIONS 

**«****#****•*****■#■»*****##****&*«■*< -a******************************************* 


CONTAMINATED CONDITION - FLCW RATE VERSUS 
DIFFERENTIAL PRESSURE . ,TBXAL-0 
OF SYNTHETIC CONTAMINANT ADDED. TEST 
SPECIMEN 5/N 022) INLET PRESSIHIE^=_415_ 
PSIA (NOMINAL). 


— m. 




TEST SPECIMEN INLET CONDITIONS 


FLOWMtlER ONC 

***#*#*##*#*#¥***•*********#«***#**# 


flowmeter TWO 


AVg. Ays. 


flow RaJe 

PRt?5URE 

TpMP 

FLOW R T p 

pressure 

Tp -IP 

PRESSURE 

temp 

FLOW R A T E ; 

' <acfm|T- 

?p?i.a) 

tOEGl F) 

(ACfi'l) 

(PSI A) 

(DEG. F) 

"(psIa) 

(DEG. FI 

t aCEMI ' j 

.SB 

49,9 

7?« 9 

• 6u 

48.8 

74.3 

4i7.7 

73.6 .. . 

— -*07o2- ; 

• 49 

50.2 

7?iS 

• 51 

49.3 

74.3 

417.3 

73.6 

.0537.. . . 

2*0 

50,4 

72.8 

*4-0 

49.9 

74.5 

4)6.4 

73.7 

-.0485 ... ,| r . 

.31 

?i .6 

7l*»i 

.30 

50.1 

74.6 

4J6.4 

73.8 , . , 

. . . — . — _• 0368. — , 1 

•26 

4?,7 

73.1 1 

•?5 

49.3 

74.7 

4 1 5. 7 

73. 9_ 

- i03o4- . , . j 

,?1 

= 0,2 

73.1 

.20 

4?. 9 

74.8 

*15.7 

74_Q 

.0250 i 

.14 

50,4 

73.5 

.13 

5iJ,3 

75.0 

*15.7 

7.4^3 

— .0164- ! 

.14 

49,9 

73.8 

.13 

49,7 

75.4 

*15.7 

74.6. 

.0161- - j 

.22 

49,9 

73.7 

.22 

49.5 

75.4 

4l5.i 

.7.4.5 

.0255. i 

.27 

49,7 

73.o 

.26 

49.3 

75.4 

*15.1 

74.5 

.031.7 ! 

.32 

50.2 

73.5 

.31 

49.7 

75,3 

*15.1 

74,4 . _ 

.0378 j 

.41 

5 0*1 

73«3 

- .41 

49,3 

75*2 

*13.8 

7 4.2 

. lOAS.S. [ 

.50 

50.1 

73.1 

. . .51 . 

49,2 

74.8 

*13.1_ . 

- . .173.9 

_^)6fl2^ J 

} . 

.57 

50,6 

73-i 

.5? 

49.5 

74,2 

*12.5 

73, 6.. _ 

.9103 .( ‘ 

.57 

50,6 

73.3 

.59 

49.5 

73.6 

412, 5 

73.6 

.ttliHL. -| 



> 
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TABLE 29 

FLO <1 MTS 7c. SOS PIFFEmElIt I..L PRESSURE CONTAMINATED CONDITION - FLOW RATE VERSUS 

DIFFERENTIAL PRESSURE. TOTAL- OF-IS^-MG * I, i,. 

OF SYNTHETIC CONTAMINANT ADDED. TEST 

T£ST 0 id£K 11 P .ST 22d TEST DESCRIPTION SPECIMEN (S/N 022) INLET PRESSURE~=-415 '■ 

PSIA (NOMINAL). . 

TEST SPECIMEN INLET CONPfTI ,i4 i * ” 

jnnn.*5«*5»**«winnnnnnKnnnn>tnnnnHHHnnHS<nnn)* _ ] 





■•R.SS 

iK SS 



__ 



tVG 

VG 

OIFF « PRESS 

OIFF. PRESS 

pVG GROSS 

tare 

NET 

1 

PRESSURE 

Temp 

FLOK RaTs 

primary 

SECONDARY 

OIFF- RHE^S 

OIFF. PRESS . . 

DlFFt PJESS .. 


(PSIaF 

(OES. F) 

1 .CFP) 

(pSJO) 

cpsi.j) 

(PSIl) 

(PSIO) 

(PSIO) 

! 

*17.1 

73.6 

,n7,2 

3o 3, P4o 

3 ,3,2M 

3 fl 3.246 

.01)1 

3fl3,246 

j 

417, U 

73.6 

. '597 

211,9- 9 

211.3 9 

211.937 

.000 

211,908 


*16.4 

73.7 

. .435 

H ,912 

16 .912 

150.912 

.000 

150,911 


416.4 

73.3 

, '368 

1. ?,557 

1 2, '■37 

lc2.S57 

.000 

102.556’ 

t 

415. r 

73.9 

.03 -4 

79.661 

8- .113 

79,889 

.000 

79,836 

i 

*is.f 

74. i> 

,025c 

61,443 

61,7 7 

41,616 

.000 

617615 

! 

1 

415. f 

74.3 

.. 164 

37.8 6 

37 ,398 

37,852 

"0.000 

' ir/esi 

i 

*15,7 

74.6 

161 

37.111 

37.372 

37.215 

^0#Q00 

37.215 ~ 

.. -i 
1 

415.1 

74.5 

,')265 

67,, 76 

67,476 

67.277 

.000 

677 27 6 

• i 

415.1 

74. S 

.-)317 

63.98c 


64.264 

.000 

8*7263 ~ 

i 

415.1 

74.4 

.,.378 

1- 6 , 66 fa 

1 4 o«~>66 

ly6,666 

.000 

Iq6 , 665 

• i 

01 

413.0 

74.2 

, 468 

152,492 

, 52 ,4 ?2 

152.492 

.000 

1527492 

■ ’J 

j 

413.1 

73.9 

.7,6 2 

215,385 

21 5 . 3':5 

215.38S 

.000 

215.385 

i 

412.5 

73. fa 

.07 3 

307,039 

3C7../39 

307.339 

.ooi 

307.038 

— ! 
ju" 

412,5 

73.6 

.07 3 

-O.Oi-l 

r 

-O.OOu 

,00l’ 

-o7ooT 

-1 

] 

i 


^ ARE OIFF. PRESS 

= -3.4 -OUPE-oS + 

-4 .7,4 00 Jt-PA 

(ACF-,) + l . 5 j933E-ii 1 

(ACF- )**2 ♦ 

o 1 acfm>**3 

— 

—4 

i 


i 


I 
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TABLE 29 . .. - - j . 

Flow RATE VERSUS DIFFERENTIAL PRESSURE CONTAMINATED CONDITION - FLCW RATE VERSUS I 

_ DIFFERENTIAL P RESSU R E. TOTAL OF 16.3 MG 

OF’ SYNTHETIC 'CONTAMINANT ADDED. TEST j 11 -' 

TEST .UfJEK 11 Part ?2B Test DESCRIPTION SPECIMEN (S/N 022) INLET PRESSURE = 415 . 

PSIA (NOMINAL) . ; 

T£i>T SPECIMEN INLET CONDITIONS ' NET FIFFERENH^P^SsH 

PRESSURE T£;<f ERiTURE FLOrf RATE. . ■ 

*♦*»«* »»»««««■**»« 

LITERS/ Si'12 GN2 " Kg7s1T"cM 


KS/SQ CM 

PSIA 

DES. K 

CE6. C 

UE6. F 

MIN 

2?.365 

4iTi l 

296.3 

23.1 

73.6 

56. l 

29.320 

4l7 •(! 

296.2 

23.1 

73*6 

47.6 

29,274 

416,5 

296,3 

23.1 

T3.7 

36.6 

29.274 

4 ^6. 9 

296,4 

23.2 

73,8 

29.3 

29.22? 

$l 5 il 

296.4 

23.3 

73.9 

24.2 

2?, 22? 

H 5 ' 1 . 

296.5 

23.3 .. 

. 74.li 

19.8 

2?, 229 

H 5 il 

296.6 

23.5 

74.3 

13.0 

2?, 22? 

5i 5 >! 

296.8 

23.7. 

74.6 

12.8 

2?, IBS 

415.1 

296.8 

23.6 

74.5 

21 . 1 

29.183 

4jS.i 

296.8 

23.6 

74,6 

25.1 

2?,1§3 

4l5.1 

296.7 

23.2 

74.4 

3 0,0 

2?.0?2 

4i3.g 

296,6 

23. * 

. 74.2 

3D. 6 

2?,o46 

413.1 

296.5 

23.3 

73.?. . 

47.6 

29.001 

4x2.5 

296,3 

23,1 

73,6 

55,5 

2 ?* ooi 

***** 

412. b 
***** 

296.2 

***** 

23,1 

****** 

73,6 

****** 

55.5 

29,169 

415.* 

296.5 

23.3 

74," 


.065 

1.2 

.2 

.2 

.3 

OF VI ATlOiNS 


ACFM 

ScFH 

KU/HR 

LBS/NR. 

DlFEEHENllAl^.. 

PSIp.. _j 


• 07.JP. 

1.982 


. 8. 6(j5 

21*32o3 

3o3*2.46_ j 


..'597 

1.682 

3l3l2 

7«3ol 

l4.?_89fi5 

__ 2U.?fl8__j 

i 

.0485 

1.364 

2.685 

S.?20 . 

... 1.0*6101 

.._.i58*’n_j 

!«.- 

,0368 

1.034 

2.U3? 

4.487 . 

7. *2 1-0 4- 

_._102*§56i_j 

1 

• 0 3 .) 4 

.855 

1,683 

3.7lo 

5. 61 67 

795.888 


. 325 J 

.701 

1.380 

. .3, .043. 

4.332Q 

..__61*6l&_: 

1 

,vl£>4 

.461 

• 9 oT 

2.000 

._2,.6.612_ 

_alV§5J 


.0l6l 

.452 

.69o 

1.963 

. 2*6],65 

37.2i5_: 

! 

• •jZ65 

.743 

1.464 

3.227 

. . 4.13.0H 

— 6.7.276__j 

1 

1 

.■•317 

,868 

1.748 

3.853 

. 5.9243 

— ...,9.4 v? ^ _ | 

I 

1 

, .1378 

1.059 

2.085 

4,697 

. 7. 4993 __ _ 

__l06-.665'j 

jU{; 

. ...488 

1.354 

2*685 

5. ?2o 

.JSLilZLZ 

__i5a*4?2,__ 

• U60? 

. I.680 

3.3„g . 

..7.2? 2 „_ 

. _J.5jJL43.l_ 

__2l5.385„! 

• (l7v 3 

1.96 U 

3. a .S? 

fa.S(j8._ 

_ 21.5869 

3q7,03B 

[U’< 

♦ 07. 3 

1.960 

3.85?_ 

.. e iMi. ... 

rOtOim 

-o.oot ■ 


! 
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TABLE 30 

PLOrt RATE VERSUS DIFFERENTIAL PRESSURE 


TEST MUtoqRR U 


“ART 22C 


TEST DESCRIPTION 


FLOWMETER COI-MTIDNS 


CONTAMINATED CONTROL - FLCW RATE VERSOS 

DIFFERENTIAL. PEESSUREr_.TOIAL-0EL32.O-MG 

OF SYNTHETIC CONTAMINANT ADDED. TEST 
SPECIMEN (S/N 022) INLET PRESSURE = 1000 
PSIA (NOMINAL). 

TEST SPECIMEN INLET CONplflONS, 


FLOWMETER ONE FLOWMETER Two 

***-&«**********#*#****-»*#**<HHHHt**** *«*R»**R*R*«*RRRttR«R*RRlHt»tt**RMR*RRR 









.AVG 

- -AVG - ■ — 

FLOW RaTe 

PRESSURE 

temp 

FLOW R A TE 

PRESSURE 

Temp 

PRESSURE 

TEMP 

FLOW R a TE 

(ACFM) 

<psi A r 

(DEG. F) 

<acfh) 

CPSI/O 

( DEG, F) 

tFSIM - 

- (DE6»- FO- — , — 

1 AGFM) 

,84 

30,1 

69,2 

.91 

47.6 

75,2 

ri5,o 

71,7 

- ,0420 

.76 

SO.l 

67.4 

.31 

48. i 

74.8 

1 .15.9 

71.1- - - 

— *0378* •- 

.67 

so. 4 

66*2 

.70 

48,0 

74,1 

11-11.9 

- -70.2- — — — 

- .0336 

.58 

so.l 

66*0 

#60 

48.7 

73.8 

1-'11.9 

69.9 

.0289- 

.49 

so.l 

66*3 

.50 

49,1 

74.1 

1 H1.9 

70,2 

,0244« — 

-.40 

SO. 2 

67.3 

• 40 

49.5 

75.1 

l-il.9 

-41.2 

.0198 

.30 

So. 2 

69.1 

• 30 

49.7 

76,2 

1015.9 

72,6 

- -.0149' 

.26 

49.9 

69.7 

.25 

49,3 

76,5 

lulS.9 

73.1 

.0124- 

.22. 

9?. 9 

7:t »1 

.21 

49,3 

76.6 

1-15,9 _ 

73.3. 

.0105 

.14 

SO. 2 

71.4 

• ) 3 

49.9 

76.4 

1415.9 

73.9. . . 

- ,0066- 

.14 

so. 2 

72,5 

.13 

49,9 

76.3 

1015.9 

74.4- 

- --.0066 

.22 

so.l 

72.2 

.22 

49,7 

76.2 

1015.9 

.74.2 

.04-10 

.26 

so. 2 

72; 0 

.26 

49,9 

76.0 

1015.9 

74.0- 

•.0i29' 

.31 

SO.l 

71.6 

.31 

49.5 

75,8 

1H5.9 

73.7 

,0152- - - 


SO. 2 

7(>.6 

.41 

49.5 

75.2 

lolS.9 

73.0 

.0200 

.49 

49.7 

70.2 

.50 

48.7 

74.1 

1015.9 

72.1, 

.0241 

.58 

SO. 2 

69 

• Q» 

48.9 

73,2 

1:15.9 

71.4 

.0209 - - 

.67 

99.9 

6S-8 

.71 

48. 3 

72.3 

1015.9 ■ 

. . - 70.6— 

.0334- 

,76 

so.l 

67.7 

.31 

48.3 

7) .6 

11 15.9 

69.7- 

.0379- 

CO 

• 

SO, 2 

67.2 

.91 

47,9 

70.9 

icis.9 

69.0 

,0423. 
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TABLE 30 

FLOW RATE VERSUS differential PRESSURE 


TE S T NUMBER 11 P»PT 22C 


TEST DESCRIPTION 


CONTAMINATED CONTROL - FLCW RATE VERSOS 
DIFFERENTIAL PRESS (JRE... TOTAL J3F 32 t Q._MG__ 
OF SYNTHETIC CONTAMINANT ADDED. TEST 
SPECIMEN (S/N 022) INLET PRESSURE = 1000 
FSIA (NOMINAL). 


TEST SPECIMEN INLET CONDITIONS 


PRESSURE 

<P§IA> 

AVG 

temp 

(DEG. F) 

aVG 

flow Rate 

(ACFM) 

CROSS 

DIFF. PRESS 
PRIMARY 
(PSID) 

GRPSS 

OIFF. PRESS 

secondary 

(psm) 

avg gross 

OIFF. PRE§S 
(PSIC/J 

TARE . . .NET 

DIFF, PRESS- -DIFFt PRESS 

(PSID) (PSID) 

1015.9 

71.7 

.0420 

137,940 

137.940 

137.940 

-.0,000 

137,940 

1015.9 

71.1 

.0378 

119.632 

119,632 

119,632 

- 0.000 

119,632 ' 

1011.9 

70.2 

.0336 

103. 218 

1 "3.218 

103.216 

-0,000 

103.218 

1011,9 

69.9 

.0289 

84.8.'7 

85.542 

85.174 

- 0,000 

85.175 

1011,9 

70.2 

.0244 

68,661 

69.443 

69.052 

-0.000 

69,052 

1011.9 

71.2 

,0198 

53.006 

53.661 

53.333 

-0,000 

53.334' 

1015.9 

72.6 

.0149 

39.916 

39. 1 "7 

39,01? 

-0,000 

39,0i2 

1015.9 

73.1 

.'■124 

31.326 

31 ,453 

31.390 

-0.000 

31.390 

1015.9 

73.3 

• 01'*5 

25.59.. 

25.653 

25.622 

-0,000 

25.622 

1015^9 

73.9 

, 0 n 66 

15.103 

15.115 

IS. 10? 

- 0.000 

15.109 

1015.9 

74.4 

.0066 

15,103 

15,229 

15.166 

- 0.000 

15.166 

1015.9 

74.2 

.3113 

26.865 

26.973 

26.91? 

-0.000 

26.919 

1015.9 

74.0 

.0129 

32.659 

32.833 

32.746 

- 0.000 

32.746 

1015.9 

73.7 

. U52 

39.554 

39.799 

39.676 

-0.000 

39.677 

1015.9 

73.0 

.0200 

53,883 

54.292 

54.088 

-0,000 

54. 088 

1015.9 

72.1 

."241 

67.911 

66.496 

68.21)4 

-0.000 

68.204- 

1015.9 

71.4 

..'269 

85.300 

85,857 

85.578 

-0.000 

85.579 

1015.9 

70.6 

.0334 

102.902 

102,902 

102.90? 

-0.000 

102,903 

1015.9 

69,7 

.0379 

121.210 

121,210 

121.210 

-0,000 

121,210 

1015,9 

69.0 

,0423 

141.728 

141,728 

141.728 

-0.000 

141,728 


TArE oiff. 

press = -i.64qooe-o4 + 

-1.26930E-02 

(ACFm) + 2.48070E-01 

( ACFM) **2 ♦ 

0 

(ACFM) *«3 



PAGE : 3 

DATE: 9-10-76 


TABLE 30 

FLOW .^T- VERSUS DIFFEIGNTTa! PRESSURE CONTAMINATED CONTROL - FLOW RATE VERSUS 

DIFFERENTIAL PRESSURE. TOTAL -OF 32.0. MG 

OF SYNTHETIC CONTAMINANT ADDED. TEST 

TEST ''U'lPER 11 OORT HZC TEST DESCRIPTION SPECIMEN <S/N 022) INLET PRESSURE = 1000 

PSIA (NOMINAL). 

TEST SPECIMEN INL5T CONDITIONS _ _ NET DIFFERENTIAL' PRESS 

PRESSURE TEHPER.-TURp FLOP SATE 







LITERS/ 



GN? 

GN2 

KG/SO CM 


KG/SQ CM 

PSlA 

OEG. K 

ilEG. C 

DFG. F 

MIN 

aCFM 

SCFM 

KG/HR 

L8S/HR-. 

DIFFEREN-T-IaL-- 

RSlD 

71 .4 23 

■ 1015.^ 

295.2 

27 • \ 

71.7 

s?.n 

.!>42i; 

2.894 

5.699 

}2.S65 

9,698i 

l37.?4o- 

71.423 

1015.9 

294.9 

21.7 

71.1 

73.8 

* .>373 

2,6q6 

5.131 

11.312 

•8.4-ilo 

•119,632-- 

71.144 

1011.9 

294.4 

21.2 

7a.2 

65.4 

. >336 

2.311 

4.651 

10*034 

- . -7.2570- - • 

.J 03.210- - 

71.144 

i n 1 1 - y 

294.2 

2) .) 

69,9 

• 3 

.•i289 

1.987 

3.9i3 

8.626 

5.9884 

85.175' - 

71,144 

1011. v 

?94.4 

21 .2 

7 .2 

<*7.5 

. 1244 

1.676 

3.3fll 

7.277 

4.8549- 

69.052 — 

71.144 

1011 . V 

294.9 

2J.8 

71.2 

38.5 

.:<19S 

1.359 

2.675 

5.B97 

. - — 3-.X49-7— 

— 534334— 

71.423 

1015.9 

295,7 

?.?,6 

72,6 

29.1 

,Jl49 

1,028 

2.023 

4.460 

2,7428 

39; 012- 

71.423 

1015,? 

296.0 

22. a 

73.1 

24.1 

.•<124 

.851 

1.67? 

3.696 

2.2069 

31,390— 

71.423 

1015.9 

296.1 

23. j 

73.3 

2A.4 

,01.15 

.720 

1.41§ 

3,127. 

-1.8014- 

25.622 — 

71.423 

1015.9 

296.4 

23.3 

73,9 

12.8 

,0066 

,452 

.890 

1.962 

1.0623 

15; 109— 

71.423 

1015.9 

296.7 

23,6 

74.4 

i?.a 

,0066 

,452 

.090 

1.961 

1.0663 - 

. 1-5.166 — 

71.423 

1015.9 

296.6 

23.5 

74.2 

?1.3 

,0110 

.752 

1.480 

3.264 

1-.8926 

— 26 . , 

71.423 

1015.9 

296. S 

23.3 

74,,. 

25.1 

.9129 

.887 

1 .746 

3.849 

2.3o23 

32,746- 

71.423 

1015.9 

296.3 

23.2 

73.7 

29.6 

.0152 

1.044 

2,856 

4.533 

2.7095 

39.677- 

71*423 

1015.9 

295.9 

22.8 

73.:! 

38.9 

.0200 

1.374 

2.706 

5.965. 

— 3*8028 

- -54.088— 

71.423 

1015.9 

295.5 

22.3 

72.1 

47.0 

.0241 

1.660 

3,26? 

7.207 

4.7952 

68.204— 

71.423 

mis. y 

295.0 

21.9 

71.4 

56.4 

.0289 

1.992 

3,923 

6«64S 

6.0168 

05'.S7-9. . 

71.423 

1015.9 

294.6 

21.4 

7:,. 6 

65.3 

.8334 

2.306 

4.541 

10.012.. 

7.2348 . — ... 

-102*9031. 

71.423 

1015.9 

294.1 

20.9 

69.7 

74.3 

*e»379 

2,624 

5.166 

11.390 

8.5219 

-121.210-- 

71.423 

1015.9 

293.7 

20.6 

69.0 

83.1) 

• u4?3 

2.932 

5.773 

12.728 

9.9645 

141.720. 

<»«*<** 




«****« 








71.367 

1015.1 

295.4 

22.3 

7"? • ij 







-> • L 

.089 

y 


.8 

1.5 

DEVIATIONS 









I 
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TABLE 31 

FLOW KaT£ VERSUS DIFFERENTIAL PRESSURE CONTAMINATED CONDITION - FLCW RATE VERSUS 

l( " ' DIFFERENTIAL PRESSURE. TOTAL OF 32 .0 M G I 

OF SYNTHETIC CONTAMINANT ADDED"’" TEST “ “ ~ 

TEST .UmREk 11 PART 220 TEST DESCRIPTION SPECIMEN (S/N 022) INLET_ PRESSURE^. 415_ 

PSIA (NOMINAL) . ' “ ^ 

FLOMETeR CONDITIONS TEST SPECIMEN' I NLET~c'0NDrff(5N)ST 1 

FLOWMtlEK ONL . FLOWMETER TVO 1 

.********* < t <t * tf ****"******* <># * tt *** , '*4 -' *] 


FLOW RftTt 
<ACFfll." 

PUfcOWURr. 

'tp?i.Ar 

Tf«P 
(DEG i F) 

Flow Rf.TE 

(ACFM) 

PRESSURE 

(PsIa) 

.35 

=0.4 

81*6 

.56 

4?. a 

.50 

=u.6 

01*6 

• 5l 

49.5 

• 49 

= 0.4 

81; b 

• 40 

49.7 

.31 

?o. 2 

01.6 

.31 

49.7 

.26 

= 0.6 

01; 7 

• 25 

5u.l 

.21 

=0.2 

01.9 

.20 

49.9 

.14 

= 0.1 

82-2 

•)? 

49.9 

.14 

TV. 9 

32.5 

. .14 

49.3 

.22 

4V. b 

82.5 

• 22 

49 . {■' 

.27 

49.9 

32;4 

•25 

49.3 

.31 

49. ( 

32 .4 

;31 

49. g 

• 4l 

44.9 

82;3 

• 41 

49.2 

.50 

=0.1 

H2;i 

• Su . 

49. a 

.54 

= 0.2 

82;4 

.55 

49.? 


T£M° 

PRtSSURE 

-A VS 

temp 

-AVG 

FLOW RaJe 

(CltG. F) 

(PSIa) 

(DEG. V 

... iACEM). 7. - ... 

^2,4 

416.9 

82..0.. 

. __ ..0664' 

32,4 

416,2 

82.0 .. 

J> 0606 ' 

•32.6 

416.2 

62.1. .. 

«04B4 

62.7 

415.6 

82.1 

.*.036?.,. . 

02. 3 

4)5,6 

82. 3 . . _ 

.. -0308.. _ 

43., > 

115,6 

82,5. __ 

t.ttgis 

83.3 

4)5,6 

.82,8. 

— *uw 

63.6 

415,6 

,Saj.Q 

—.0166.. 

63.5 

415.6 

83.0 

» 0265 

83.5 

41.5,6 

82,?.. . 

*0316 j 

13.5 

415.6 

83.0 

•0366 I 

03.5 

915.6 

@2.? 

• 0487' 

0.3 

414,3 .. 

. . .62.7 

.n599' 

•■3.4 

414.3 

82.9 .. 

.. — 11)653. 

I 

i 


I 

I 

I 
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TABLE 31 

flow hate versus differential pressure 


TE?T NUmIJEk II PART 22D 


TEST OEsCRjpTioN 


TEST SPECIMEN INLET CONDITIONS 



CONTAMINATED CONDITION - FLOW RATE VERSUS 

DIFFERENTIAL PRESSURE, . TOTAL OF 32.0 MO 

OF SYNTHETIC CONTAMINANT ADDED. TEST 

SPECIMEN (S/N 022) INLET PRESSURE = 415 

PSIA (NOMINAL). 


PRESSURE 

' (psia)‘ 

AV6 
i£MP 
(Dtl$. F> 

wo 

FLOW R;j£ 
1 'CFH) 

-viRjSS 
DIFF* PRESS 
PRIMaRY 
(poly) 

oR^SS 

DIFF. PRESS 
SecONDaPY 
{|SSI0 > 

AV6 GROSS 
DIFF* 'PR£§S 

‘ r 

TARE 

D^FF; PRESS 

Tpsio) 

NET'" " • 

dif.f»1eBe§s ..... j 
(psid) ; 

-i-l- 

02. o 

.,,664 

3y7 , 129 

3..V.129 

?07.12Y 

• 001 

3 o7.1?B , 

416.2 

62. .■ 

.06 6 

242,73o 

242.736 

242.736 

.000 

242.735- i 

416.2 

62.1 

. 454 

163.823 

163.623 

163.823 

.000 

i63.‘eH " “ ■ 

i 

415.6 

62.1 

, 3o9 

111.425 

111.425 

1 11.425 

,000 

111.42* ' j 

415,6 

62.3 

.03 a 

86.935 

87,435 

87.185 

.000 

87,185. i 

- J 

415.6 

62.5 

. j25„ 

66.2T4 

66.918 

66.561 

.000 

66.560 

4l5,o 

»2.8 

.167 

41.234 

41.413 

41.324 

.000 

41 ^ 323 

415.6 

03. v 

.< 166 

40.77 o 

46.952 

40.661 

.000 

40.361 i 

415,6 

63. U 

, :265 

71.576 

72.254 

71.936 

.000 

n.fao ' ! 

4l5,e 

62.9 

,-316 

69,625 

9 ,.592 

90.10? 

.000 

"9 0 aoB J 

415,6 

63. u 

,j3o6 

113,794 

11., .794 

110.794 

.000 

110.793 i 

415.6 

62.9 

.0487 

165. 0 86 

165, ,66 

165.080 

.000 ’’ 

I 6 SV 0 W ” ' 

*i*.J 

«2.7 

, ;599* 

238.946 

,.■36,948 

238.948 

,000 

23B',?*f j 

414. A 

62.9 

♦ ■ 653 

295.76o 

29S.766 

295.766 

.001 

295.765' , 

1 

! 


jARE DIFF, 

PRES? = -3.4i,OUClE-05 + 

-4-44OO6E-04 

trtCFw) ♦ i.5o933E-Jl 

(ACFm) **2 + 

o (ACfM)_**3 


'll 


i ih’ 

— I 


i> 


[ 
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TABLE 31 . .. . ( 

Flow kate versus diff lrentiaL pressure contaminated condition - plot rate versus i 

DIFFERENTIAL PRESSURE. TOTAL OF 32,0 MG... 

OF SYNTHETIC CONTAMINANT ADDED. TEST 

TS?T 'UfiaErv 11 PART 22U TEST DESCRIPTION SPECIMEN (S/N 022) INLET PRESSURE - .415. __ j 

PSIA (NOMINAL) . j 

TEST SPECIMEN INLET CONDITIONS NET d1FFER|NTIaL' PRFSS ] 

»««»»<>,>«»««»», >«««**« & » « ft ft * ft * -ft <* f, »tt tt » fl ^ * * W * W U * * tt tttf tt tHttt « *.,* tt » Itft » tt tt Wtt H*tt * HM» »«««.« RP A**? 1 *? J 

PRESSURE iEN.-ERATURt FLOW RATE . 

tHKMHMHfrtf* frft « ttfl- fHH* 4 > vMj- «■ <* #### ««*«**-« tM* 


KG/SQ CM 

PMft 

UtG, K 

ucG. . c 

- OCG, F 

liters/ 
HI Pi 

ICFi'i 

SCFM 

bN 2 

GN 2 

LbS/HR 

KG/Sq CM 
DIFFERENTIAL. 

— . esia, . j 

2?. 311 

416.? 

300.9 

27.8 

<*2p J 

52.2 

• 1 664 

1 . 8+2 

3.022 

7.995 

21 ,,5933 

.307;1Z? ! 

2 ?.26b 

# 16.2 

? 0 ti • 2 

27.0 


67; 5 


1.678 

. ?l8 0 3 

7.282 

1 7 • 0 66 0 

-2+2;73S ( 

2?*2g3 

4i6.t 

3q1«u 

27. 3 

P 2 «l 

J.9 « (j 


1.341 

2 ; 2 +u 

5*820 

11*5179. ... 

.163.323. ; 

2 ?. 21 V 

4iSji u 

301.0 

27 . 0 

32.1 

23 .9 

. j3^9 

1.019 

2 * 00 ' 

4.424 

7,8339 

._m.4&4' j 

2 ?. 2 l? 

?l5,S 

301.1 

27.9 

32.3 

24.1 

1 t>3u^ 

.851 

1.373 

3.694 

6.1297 

_ .87,185 ! 

29,21V 

51b, o 

301.2 

23. . 

62,5 

19.3 

..■230 

.69y 

1,354 

2,??7 

4.6797 

66.860 1 

2?.219 

415,0 

3 01 . 4 

27.2 

32, a 

13.1 

. -107 

.462 

«?g? 

2.U04 

2.?q53 

, „H.323. ! 

29.219 

AlS. <= 

1 « 5 

dr\ 9 * 

33,0 

0 

• \) l 6 t? 

.438 

.90* 

1.987 

2,8728 

.. .*0.661 1 

29.21? 

413,0 

3Q 1 * *5 

2c ,4 

?3 .7 

d\i * 1 

..i2os 

.732 

1.441 

3.178 

. 5.0572 _ . 

... u. 93a. J 

2?.21? 

+15;° 

301.5 

2 ’..3 

92.9 

24.7 

. 316 

.373 

1.712 

3.791 

6 . 3353 . 

1 

.90*i9g_.J 

2?.21? 

Sl s iS 

301.5 

28. J 

33. c 

28.6 

...366 

1.0(1? 

1.980 

4.37? 

7.7895 

... 110.793 . | 

29.21? 

4]_5. o 

3 (.1:5 

2 h.j 

'■■2 • 9 

33.0 

•.^437 

1.343 

2.043 

5.331 

11* 5r66 . ... 

I65.y85 » 

29.128 

515.3 

3S1.J 

2 . 3 . 2 . 

32.7 

46. 7 

. 599 

1.648 

3.24? 

7. 154 

16.7997 

238*948 j 

29.12S 
**# A 5 

41.4« J 

3*1.* 

2M.d 

*>#*»*£ 

*2*9 

5,.; 4 

• .>653 

1.796 

3.335 

7.796 

20.7943 _ _ 

295.765 ; 

1 

1 

29.219 

415.0 

3(11.3 

23. ■ 

32. b 
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TABLE 32 

flow r»te versus differential pressure contaminated control - flow rate versus 

DIFFERENTIAL PRESSURE. TOTAL OF_53 ,_2 HO 

OF SYNTHETIC CONTAMINANT ADDED. TEST 

TEST NUMBER n p4RT 22E1 TEST DESCRIPTION SPECIMEN (S/N 022) INLET HIESSURE 1000. . _ 

FSIA (NOMINAL). 

flowmeter conditions ' test specimen, inlet conations;; . • ■ 

FLOWMtTER ONE .FLOWMETER T«0 . ‘ 


.A VQ. . A YU. 


Flow r a te 

PRESSURE 

TpMp 

FLOW R,.T£ 

PRESSURE 

Temp 

PRESSURE 

temp 

' fLow. R ftTe 


<acfm) 

(PS I ft) 

(0E6 • F) 

(ACFM) 

(PSlA) 

(DEG. F) 

(PSIft) 

(DEG,.Fl) 

(ACEJ4J 

— 

• 87 

Po.l 

66 .,8 

•91 

47.8 

72.4 

1 U09 , 2 

69.6 

, 0432L _ 

... 

.78 

99.9 

65 -.9 

• 81 

48.1 

7i.6 

1009.2 

68.8 

,0385. 


.67 

SQ.5 

65*6 

.71 

49 • ", 

71.1 

1009,2 

68,4 

.0338 


.58 

Su.l 

65-7 

.60 

48.8 

71.1 

1009.2 

68,4 

.0290 

— 

• 49 

so. 3 

65. 8 

.51 

49.3 

71.1 

l''09,2 

68.5 

..0247 _ 

1} 

.40 

60.1 

66.3 

.40 

49.3 

Ti.3 

1 u o 9 - 2 

68.8 

• oiq7. 


.30 

49.7 

67.0 

.30 

49.2 

7i,e 

1009.2 

6 9, A- , 

... .0149 . . 

, 

• 26 

99.9 

67.4 

• ?6 

49.3 

71. 8 

1009.2 

69,6 

.0127 . 


.21 

»0.1 

67.9 

.20 

99.7 

7i,fl 

1009.2 

69.8. 

.0103... 


.14 

49.7 

68.7 

.14 

49.3 

71.8 

1909.2 

70.2 

.0068 


.14 

49.7 

69*9 

.14 

49.3 

72.8 

1009.2 

71.3 

.0068 

i 

.22 

49.4 

69.5 

.22 

48.8 

72.6 

1009,2 

71.0. ... 

.Aloe,. _ 

— . 

.27 

49,9 

69.5 

.?6 

49.3 

72.9 

1009.2 

71,2 

.0130 


.31 

60.1 

69.4 

.31 

49.5 

73.1 

1009.2 

71.2 . 

.... .0151 


,41 

49,9 

68. « 

.41 

49.2 

73.0 

1009,2 

.. , 70,9 

.Alai 

. — 

.49 

49.5 

68.1 

.51 

48.6 

72.6 

1409.2 

70.3 

.0243 


,58 

60,1 

67.5 

.60 

48.8 

72,2 

1009.2 

69,8 

.0290 

y 

.67 

SO. 5 

66.6 

.71 

49.n 

71.5 

1005. 3 

6.9,0 

.0341 

«. 

.76 

99.9 

65.7 

.81 

48.2 

70.9 

1005.3 

68,3 

.0383 


,84 

SO. 3 

65.1 

.91 

48.0 

70.2 

1005.3 

67.7 

,0.427 

. 
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TABLE 32 

Flow ratf versus Differential pressure 
test WMREft iv PART 2 sEi test description 


CONTAMINATED CONDITION - FLOW RATE VERSUS 
DIFFERENTIAL PRES SLUE. TOTAL. OF 53.2.MG_ 

OF SYNTHETIC CONTAMINANT ADDED. TEST 
SPECIMEN (S/N 022) INLET PRESSURE ? 100.0. . 
PSIA (NOMINAL) . 


test specimen inlet conditions 



A VG 

flVG 

CROSS 

DIFF. PRESS 

GROSS 

OIFF. PRESS 

4 vg gross 

tare 

- , NET ,1 

PReSSUWE 

Temp 

FLOW R 4 T E 

primary 

secondary 

DIFF; PR£§S 

DIFF. PRESS 

DIFF._PRE?S _ 

(PSIA) 

(DEG. F) 

ucfm> 

(PSID) 

(PSID) 

(PSIU) 

(PSID) 

(PSID) 

1009.2 

69.6 

.9432 

148.963 

148.963 

148.963 

-0,000 

1*8 .963 

1009,2 

68.8 

.0305 

128.10* 

128.1 0 4 

128.10* 

-0.000 

128,10* 

1009.2 

68.4 

.0338 

110,405 

110.405 

1 "l 0 .*o5 

-0.000 

Il0.*06 

1009.2 

68.4 

.0290 

90.309 

91.127 

90.718 

-o.ooo 

9 6’." 718 ‘ 

1009.2 

68.5 

.0247 

73.371 

74.060 

73.716 

*•0*0 00 

73.716 '“j 

1009.2 

68.8 

.0197 

55.457 

56.362 

55 . 9q9 

-0.000 

55,909 

1009,2 

69.4 

.0149 

40.172 

40.426 

40.299 

-0.000 

~4o7299 " 

1009.2 

69.6 

.0127 

33.277 

33.4-.0 

33.36* 

•0,000 

33.36* 

1009.2 

69,8 

.0103 

25.861 

25.915 

25,888 

-0,000 

25.888 

1009,2 

70.2 

.0068 

16.185 

16.164 

16,174 

-o.ooo 

16.175 

1009.2 

71.3 

.0068 

16.011 

16.221 

16.116 

-0.000 

16.116 " | 

1009.2 

7l.o 

.0108 

27.251 

27.4 0 9 

27.330 

-0.000 

277330 

1009.2 

71.2 

.0130 

34,030 

34.257 

34.143 

-0.000 

347144 

1009.2 

71.2 

.0151 

40.867 

41.177 

41.022 

-0.000 

41.022 

1009.2 

70.9 

.0201 

56.461 

56.994 

56.727 

-0.000 

56.727 

1009.2 

70.3 

.0243 

71.998 

72.480 

72.239 

-o.ooo" 

72.239 

1009.2 

69.8 

.0290 

90.309 

91.127 

90.718 

-0.000 

90.718 | 

1005.3 

69.0 

.03*1 

111.354 

111.354 

111.354 

-0.000 

ni.354 

1005.3 

68.3 

.0383 

129.684 

129,684 

129.684 

-0.000 

li'97685 

1005.3 

67.7 

.0427 

151.491 

151.491 

151.491 

-0,000 

isi'.49T " 


tare diff. 

PRESS = -1.64000E-04 ♦ 

-1.H6930E-02 

1ACFM) ♦ 2.48070E-01 

( ACFM) 8*2 ♦ 

0 7ACFM)**3 
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TABLE 32 . - . 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE CONTAMINATED CONDITION - FLCW RATE VERSUS 

DIFFERENTIAL PRESSURE. TOTAL. OE .53.2 MG 

OF SYNTHETIC CONTAMINANT ADDED. TEST 

TFST -IUMBER 11 PART 22E1 TEST DESCRIPTION SPECIMEN (S/N 022) INLET PRESSURE = 1000, .. 

PSIA (NOMINAL). 

TEST SPECIMEN INLET CONDITIONS _ _ NET DiFFE^ENnA^PRESS 


pressure temperature flowrate 

ttttttttftft »«»«««> tf ««««««»* «»««#««»» »##■»«#■ *»«#« 4 







LITFRS/ 



GN 2 

GN2 

kg'/sq cm 

** 

KG/SQ CM 

PSIA 

DEG. K 

DEG, C 

DEG. f 

MIN 

1 CFM 

SCFM 

kg/hR 

LBS/HR 

PlFFeRENTlAL. 

PSlD 

70.956 

\ 009 . i 

294.1 

20.9 

69.6 

84.0 

.043p 

2.966 

5 , 83 ? 

)2«874 

lQ.4732 

. .148.?63 . 

70.956 

1009.S 

293.6 

20.4 

68 .fi 

T5,l 

.0365 

2.652 

5,221 

11.511 

9.oo66 

128.104 

70.956 

1009.2 

293,4 

20.2 

68,4 

65.9 

.0338 

2.327 

4,581 

10.100 

7.7623 

iio.4o6 

70,956 

1009.2 

293,4 

20.2 

68,4 

56.5 

.029o 

1.996 

3.931 

8.667 

6,3781 

? 0 ,Jl 8 

70.956 

1 0 0 9 . 2 

293.4 

20.3 

68,5 

48.1 

. '1247 

1.697 

3.342 

7.368 

2.1827 

. 7.3,7 1 6 J 

70.956 

1009.2 

293.5 

20.4 

68.8 

38.3 

. >197 

1,353 

2.665 

5.875 

3.9308 

55.9o9 

70.956 

1009.2 

293.9 

20.8 

69.4 

29.0 

.0149 

1.024 

2 * 01 ^ 

4,445 

2.8333 . _ 

40.2?? _ 

70.956 

1009.2 

294.1 

2 ". 9 

69.6 

24.7 

.0127 

,873 

1.71? 

3.789 

2.3457 

33.364 . 

70.956 

1009.2 

294.2 

21.0 

69,8 

2 q , 0 

.0103 

,7oS 

1.387 

3 . 0 S 8 

1.8201 25.888 _ 

70.956 

1009.2 

294.4 

21,2 

70,2 

13.2 

.0068 

.465 

,916 

2,q20 

1.1372 

. 16,175 

70.956 

1009.2 

295.0 

21.9 

71,3 

13.2 

.0068 

.464 

.91 S 

2.016 

1.1331 

16.116 1 

70.956 

1009.2 

294,8 

21.7 

71.0 

20.9 

.0108 

.739 

1.455 

3.208 

1,9215 . _ 

27.330 

70.956 

1009.2 

294.9 

2f.B 

71.2 

25.2 

.0130 

.890 

1.753 

3.865 

2.4005 

34.144 

70.956 

1009.2 

295.0 

21.8 

71.2 

29.4 

.0151 

1.037 

2.041 

4.501 

2.6841 

41.022 

70.956 

1009.2 

294.8 

21.6 

70.9 

38.9 

.0201 

1.374 

2.7q6 

5.966 

3.9883 

56.727 

70.956 

1009.2 

294.5 

21.3 

7o,3 

47.2 

.0243 

1,665 

3.27? 

7,23(1 

5, 0789 

_72.?3? 

70.956 

1009.2 

294.2 

21.0 

69.8 

56.4 

.0290 

1.991 

3.920 

8.643 

6.3781 

90.718 . 1 

70.677 

1005 . i 

293.7 

2o « 6 

69, c 

66.2 

• 0341 

2.339 

4.6g5 

10*152 

.7.829Q 

—lil.354 

70.677 

1005.3 

293.3 

20.2 

68,3 

74.3 

• 0363 

2.625 

5*170 

11.397 

9. If 77 

129.685 

70.677 

1005.3 

293.0 

19.6 

67.7 

83.0 

.0427 

2.931 

5.770 

12*722 

10.650? 

151,4?2 

«««»« 

*«««# 

#**■»» 

»***#« 









70.914 

1 003 . 6 

294.1 

20*9 

69.6 
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TABLE 33 

flow rate Versus differential pressure 


TEST NUMBER 11 PART 22F TEST DESCRIPTION 


FLOWMETER conditions 


CONTAMINATED CONDITION - FLOW RATE VERSUS 

DIFFERENTIAL PRESSURE. TOT AL OF 52.2 MO 

OF SYNTHETIC CONTAMINANT ADDED. "TEST 

SPECIMEN (S/N 022) INLET PRESSURE =. 415_ 

PSIA (NOMINAL) ." 

test specimen. inlet" conditions™ 


flowmeter one . flowmeter two 


flow rate 

PRESSURE 

TeMP 

FLOW RaTe 

PRESSURE 

Temp 

PRESSURE 

.Ave 

temp 

AVS . 

FLOW RaTe 

(acfmi 

<PSI A > 

<DEG« F) 

(acfmi 

(PSIa) 

(DEG. F> 

' (PSIa) 

(DEO.. FL 

(ACfM) 

.53 

So. I 

76*. 2 

.54 

49»o 

77.4 

4i6.2 

76,8 

. „ — . 0&42 -- . - 

• 50 

50.4 

76i4 

• 51 

49.3 

77.5 

415.6 

76.9 

. ..0603 . 

• 40 

50.4 

76*5 

• 40 

49.7 

77.7 

4l5.6 

77.1 

■ 0485. ~ 

.31 

50.4 

76.7 

.30 

49.9 

77.8 

4iS,6 

77.2 

, . , ..0368 . ., 

.26 

50.4 

76.8 

.26 

50.1 

77.9 

415.6 

77.3 

.Q3l3_ _ ’ 

.21 

50.4 

76.9 

.20 

5f). i 

78,1 

415,6 

77,5 ... 

.0249’ 

.14 

50.2 

77.2 

J3 

49,9' 

78.5 

415.6 

77.8 . 

.,01.64. 

.14 

50.1 

77.6 

.13 

49,9 

78.8 

415,6 

78.2 

.0163 _ 

.22 

<*9.9 

77*6 

• 21 

49.3 

78.9 

415,6 

78.3 

,0 256 

.26 

50.2 

77*6 

.26 

49,9 

79.n 

414,9 

78.3 

.0316 

.31 

49.9 

77*7 

• 31 

49.3 

79.2 

4l4,3 

78.4 

• 0373 

.41 

so.i 

77-6 

.41 

49,3 

79.2 

413.7 

78.4 

. , 0.492 

.49 

SO. 2 

77*6 

.50 

49.2 

79.3 

413.0 

78.4 

.6599; 

.53 

49.9 

77.9 

.54 

49.0 

79.4 

413,6 

78.6 

.0639 



J 
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TABLE 33 

flow r a t e Versus differential pressure 


TEST NUMBER 11 part 22f 


TEST DESCRIPTION 


CONTAMINATED CONDITION - PLOT RATE* VERSUS 
DIFFERENTIAL PRESSURE^ TOTAL OF 52. 2 MG_ 
OF SYNTHETIC CONTAMINANT" ADDED . TEST 
SPECIMEN (S/N 022) INLET PRESSURE = 415 
PSIA (NOMINAL) . 


TEST SPECIMEN INLET CONDITIONS 


PRESSUHE 

(PSIA) 

avg 
Temp 
<0§3. F) 

a v g 

FLOW R ft Tp. 
UcFm) 

gross 

DIFF. PRESS 
primary 
(PSIO) 

GROSS 

DIFF . PRESS 

secondary 

IPSID> 

avg gross 

DIFF* PRe?S 

<psi6>. 

tare 

DIFF. PRESS _ 

(psId) 

... NET I| 

DIFF. PRESS. __ 
(PSlD> 

416.2 

76. e 

.0642 

306. 9l9 

306.919 

3o6.9l? 

.odr"' 

306. 9f8 

415.6 

76.9 

.0603 

259.571 

259.571 

259.571 

.000 

' " 25'9^570 

415.6 

77.1 

.0485 

172.451 

172.451 

172.451 

.000 

172.450 

415.6 

77.2 

.0368 

il5.634 

115.634 

115.634 

.000 

115.633 

415.6 

77.3 

.0313 

92.101 

92.591 

92.346 

• 000 

~92."346 '“| 

415.6 

77.5 

.0249 

68.121 

68,6o2 

68.361 

.000 

68,361 

----- - 

415.6 

77.8 

..■>164 

41,562 

41.759 

41.661 

-0.000 


415.6 

78.2 

,nl63 

41.273 

41.471 

41.372 

-0.000 

41.371 

415.6 

78.3 

.0256 

70.619 

71.442 

71.031 

.000 

n.’oio 

414.9 

78.3 

.0316 

92,587 

93.538 

93.062 

.000 

93.062 

414.3 

79.4 

.1373 

117.528 

117.528 

117.52? 

.000 

‘ 117.52.7“ ’ tj 

413.7 

78.4 

.0492 

175.292 

175.292 

175.292 

.000 

175.291 

413.0 

78.4 

.0599 

255,467 

255.467 

255.467 

’ .000 

255.467 

413.0 

78.6 

,0639 

306.919 

306.919 

306.919 

.001 

306,918 


TARE DIFF. Press = -3.40000E-05 ♦ -4.44000E-64 <ACFM) ♦ l # 50933E-6l <ACFM)**2 ♦ '*0 <ACFM>*#3 
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TABLE 33 _ . 

FLOW R a Tf Versus DIFFERENTIAL PRESSURE contaminated condition - PLOT rate versus 

DIFFERENTIAL PRESSURE,. . IQIALJJE. J.2,2_i!S 

OF SYNTHETIC CONTAMINANT ADDED. TEST 

TEST NUMBER II PART 22F TEST DESCRIPTION SPECIMEN (S/N 022) INLET PRESSURE = 415 — 

PSIA (NOMINAL). 

TEST SPECIMEN INL^T CONDITIONS . NET DIFFERENT! aLi, PRESS 

<>I***»***F.» *F.* * ******** 


. PRESSURE 
#««#«««*««««»«««««» 

Temperature 

FLOW RATE 

**************** *-»***************»»**iH»********** 

“ " * - - 

'■l 

KG/SQ CM 

PSIa 

DEG. K 

DEG. C 

deg. f 

LITERS/ 

MIN 

ACFM 

SCFM 

GN2 

kg/hr 

GN2 KG/Sq CM 

LS?/HR J)JFJ:£fiEWilAl 

. . _PSlD 

29.265 

416.2 

298.0 

24.9 

76.8 

5q.8 

.0642 

1.795 

3*534 

7.792 

21.5L85. . 

3d6j*?)8_ 

29.219 

4)5.6 

298.1 

25.0 

76.9 

47.7 

.0603 

1.684 

3?3)6 

7.310 

10j24?,6 

_ _25?»57j) _ 

29.219 

4)5.6 

298.2 

25.1 

77.1 

38.3 

.1 485 

1.353 

2.665 

5.874 

12.i2.45 

172.450 

29.219 

4)5.6 

298.3 

25.1 

77.2 

29.) 

.0368 

1.027 

2.022 

4.457 

?,12?8 

. .. 9.2.346 _ , J 

29.219 

4l5,6 

298.3 

25.2 

77.3 

24.8 

,-313 

.874 

1.721 

3,795 

6,4925 

29.219 

4)5.6 

298.4 

25.3 

77,5 

19.6 

..1249 

.694 

1.366 

3.011 

. *»S(>62 

6B.361 

29,219 

4)5,6 

298.6 

25.5 

77,3 

13,0 

,0164 

.458 

.9o? 

1,988 


41.660 

29,219 

4)5.6 

298.8 

25.7 

78.2 

12.9 

.0163 

.454 

.894 

1.971 

2.?o8t 

41.311. 

29.21? 

4)5.6 

298,9 

25,7 

78.3 

20.2 

.0256 

.712 

1.4 0 1 

3.(189 

4^9939 

7l»03ft_. 

29.174 

4)4,9 

298.9 

25.7 

78,3 

24.9 

. 1316 

.878 

1.728 

3.810 

6,5429 

93.062.. 
.117,5.27.. IJ 

29.128 

4)4.3 

299.0 

25.8 

78.4 

29.3 

.0373 

1.035 

2.038 

4.494 

8.2630 

29.083 

4)3.7 

298.9 

25.8 

78,4 

38.6 

.,>492 

1.362 

2.683 

5.914 

12 , 324 ? .. 

175.291 

29.037 

4)3.0 

299.0 

25.8 

78.4 

46.9 

.0599 

1.656 

3.260 

7,)88 

17*9611 

. 255'. 467. 

29,037 

*«««* 

4)3. U 

«■#«** 

299.1 

25,? 

78,6 

5o.O 

.0639 

1,765 

3.476 

7.663 

21.5785 

366,?1§._ 

29.177 

4)5. U 

2 98.6 

25.5 

77.8 








.061 

.9 

.3 
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TABLE 34 . . . 

FLOW RftTf VEPSUS DIFFERENTIAL PRFSSURE CONTAMINATED CONDITION - FLOW KATE VERSUS 

DIFFERENTIAL PRESSURE. TOTAL -0F_I4.3- KG. 

OF SYNTHETIC CONTAMINANT ADDED. TEST 

TFST -UMPER 11 PART P2G TEST DESCRIPTION SPECIMEN (S/N 022) INLET PRESSURE = 1000 . 

PSIA (NOMINAL) . 

FLOWMETER CONDITIONS TEST SPECIMEN INLET CONDITIONS 

»*««*««*«*****««««»»*« »****»■»* «*****»****«■*** w* ««#**«£***# * 

FLOWMt T eR ONE FLOWMETER TWO . _ 


Fl 0 w rate 
(acfm) 

PRESSURE 

<PSI fl , 

TFMp 
(DEO* F) 

FL 0 W RATE 
(ACFM) 

PRESSURE 

(PSIA) 

TEM n 
(DEG. F> 

PRESSURE 

(PSIa) 

_aVg 
TEM p 
(DEG.. F! 

_ AYJ3- 

FLqW RATE 
_ JACEMJ 

.87 

49.7 

76; 7 

• 91 

47.4 

8 1.7 

1013.2 

79.2 

. i 0*26 

.78 

6(1.4 

74.7 

.81 

48.4 

V.. 2 

1<>13.2 

77.5 

.0388 

.69 

by, 4 

74.4 

.71 

49.0 

79.9 

1 113.2 

77.2 

• 0343. . _ 

.60 

!>C.2 

74.3 

.61 

49 ♦ /> 

79.7 

1013.2 

77.0 

. .029? 

.50 

^O.l 

74.5 

• 50 

49.2 

79.6 

1*13.2 

77.0 

. 02*6 . 

.41 

H.l 

74.8 

.40 

49.3 

79.0 

1 13.2 

77.3 

. _ . 0201 . 

.32 

50.4 

7S-5 

.31 

49.9 

Ao.3 

1 f 17 , 2 

77.9 

.0157 . 

.27 

49.9 

76*2 

• 25 

49.3 

8 o «6 

1-13.2 

78.4 

.0128 

.22 

80,2 

76.9 

.20 

49.9 

-' 1.1 

l’’17,2 

79.0 

.0104.. 

.15 

49.9 

77*8 

.13 

49.5 

H], 6 

1.17. 2 

79,7 

,0068 

.15 

49.5 

79.7 

.13 

49., 

M2 . 8 

1 -17,2 

81.3 

,0068 

.22 

49.5 

79.7 

.21 

49." 

82.8 

1' 17.2 

31.3 

_ .0116 . 

.28 

49.9 

79.5 

.26 

49.3 

82.6 

1 u 1 7 , 2 

81.1 

.0131 . 

.32 

80.2 

79.1 

.31 

49.7 

82.5 

1.17.2 

80.8 

.0154 

.42 

49.9 

78.6 

.41 

49.2 

82.3 

1: 17.2 

8(L,4_ . 


.52 

80,2 

77.6 

.51 

49.2 

Rf.7 

1 13.2 

79,7 

.0252 

,60 

SO. 4 

76.9 

.61 

49,2 

81.3 

1 13.2 

79,1 

.0298 

.70 

80.1 

75-9 

.71 

48*4 

8(1,6 

1013.2 

78i2-„ 

.,03*1 

.76 

80.2 

75;1 

.81 

48*4 

79.8 

1“13.2 

77.4 

■ 0380 

.84 

80.1 

74.5 

.91 

47.8 

79.2 

l‘J13,2 

76.8 

.0423. 
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TABLE 34 — 

FL 0 W rate VERSUS DIFFERENTIAL prEssUrE contaminated condition - flow rate versus 

DIFFERENTIAL PRESSURE. TOTAL. OF 7.4,3-llG _ 

OF SYNTHETIC CONTAMINANT ADDED. TEST 

TEST NUWrER 11 PftRT 226 TEST DESCRIPTION SPECIMEN (S(N 022) INLET PRESSURE = 1000 .. 

PSIA (NOMINAL). 

TEST SPECIMEN INLET CONDITIONS 

, 


PRESSURE 

(PSIA) 

AV 6 

temp 

(DEG. F) 

tVG 

FLOW R a Te 
( aCFM) 

GROSS 

DIFF. PRESS 
PRIMARY 
(pSIO) 

GROSS 

DIFF. PRESS 

Secondary 

(PSIO) 

avg gross 
diff. PRESS 

(PSIO) 

tare 

DIFF. PRESS 
(PSIO) 

-- NET il 

D.IfE* -PRESS 
(PSID) 

1013.2 

79.2 

• l426 

153.617 

153.617 

153.617 

-0.000 

153.617 

1013.2 

77.5 

.1388 

135.941 

135. 94J 

135.941 

-0.000 

135."941 

1013.2 

77,2 

343 

115.739 

1 15.739 

115.(39 

-0.000 

'! 15.739 

1013.2 

77.0 

.0297 

96.169 

96.169 

96,169 

-0.000 

96,169 

1013.2 

77.0 

,0246 

75.314 

75.967 

75.640 

- 0.000 

75.641“ ' 'j 

1013.2 

77.3 

.0201 

58.187 

58.6,16 

58.396 

-0,000 

58.397 

1017.2 

77.9 

.0157 

43.767 

44.009 

43.888 

-0,000 

43.888 

1013.2 

78. A 

.0128 

34.103 

34.271 

34.187 

-0.000 

ir.isf 

1017.2 

79.0 

» 0 1 0 4 

26.523 

26,629 

26.576 

-0.000 

26.576 

1017.2 

79.7 

.0068 

16.454 

! 6,544 

16.499 

-0.000 

16.499 

1017.2 

81.3 

.0068 

16.164 

16.315 

16,240 

-0.000 

16.240“' ‘ ,| 

1017.2 

81.3 

• 0lo6 

27.275 

27 , 49r 

27,382 

- 0.000 

27.383 

1017.2 

81.1 

.0131 

35.145 

35.422 

35,283 

- 0.000 

35.284 

1017.2 

80 . B 

.0154 

42.552 

42.797 

42.675 

- 0.006 

42.675" 

1017.2 

80^4 

.0201 

57.936 

58.290 

58.113 

- 0.000 

‘ '58.U4 

1013.2 

79.7 

.0252 

76.806 

77.229 

77.018 

- 0.000 

77.01B 

1013.2 

79.1 

.0298 

96.169 

96.169 

96.169 

- 0.000 

96.169 j 

1013.2 

78.2 

.0341 

114.792 

114.792 

114.792 

- 0.000 

114,792 

1013,2 

77.4 

• 038 o 

135.941 

135.941 

135.941 

- 0.000 

135.941 

1013.2 

76.8 

.0423 

159.299 

159.299 

159.299 

- 0.000 

159.' 29*9" 










tare diff, press 

= -1.64000E-04 ♦ 

-1-26930E-02 

(ACFM) + 2.48o7oE-Q1 

(ACFM )*»2 + 

0 (ACFM>**3 
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TABLE 34 

flow r a t f versus differential pressure 
TpST mUMReR 11 PART ?2G TEST DESCRIPTION 


CONTAMINATED CONDITION - FLOW BATE VERSUS 

DIFFERENTIAL PRESSURE.„_TQTAL_QE.J4»3.MG 

OF SYNTHETIC CONTAMINANT ADDED. TEST 

SPECIMEN (S/N 022) INLET PRESSURE =_1000_ . . 

PSIA (NOMINAL). 


TEST specimen INLET CONDITIONS 


NET DIFFER'eNTUU. PRESS 
4»** tt»***tt ***»»»» »»» ** 


pressure Temperature flow rate 

St****************** ****** * *** ft************************************************* 







LITERS/ 



GN2 

GN2 

KG/SQ Cti 


kg/sq cm 

pSl A 

DEG. K 

DEG. C 

DEG, F 

MIN 

acfm 

SCFM 

KG/Hr 

LBS/ h R 

DIFFERENTIAL. 

. P.S. 1 , 8 

71.235 

1013,2 

299.4 

26. 2 

79.2 

8l.6 

.('426 

2.883 

5.676 

12.514 

10. §004 

. 153,617 

71.235 

1013.2 

298.4 

?F.3 

77.5 

74.6 

.‘(388 

2.635 

5.18? 

11*440 

9.5576 

.13S.?4l 

71.235 

10l3«2 

298.3 

25*1 

77.2 

66 • l 

.‘i343 

2.336 

4.59? 

10*139 

§•1373 

. 115.73? __ 

71.235 

1013.2 

298.2 

2 r ..o 

77.0 

R7.2 

.0297 

2.019 

3.976 

8.765 

§.7613 

96,169 

7I.23S 

1013.2 

298.2 

25-0 

77.0 

47.4 

* ^246 

1.674 

3.296 

7.266 

5.3i§l 

75,641. ‘ 

71.235 

1013.2 

298.3 

25.2 

77.3 

38.7 

• 0201 

1.365 

2.688 

5,925 

_.*.1q57 

5B.397 

71.514 

1017,2 

298.7 

25.5 

77.9 

30.3 

.0157 

1.071 

2. 10? 

4.649 

.3.0857 

43 JL 88 

71.235 

1013.2 

290.9 

25.8 

78.4 

24.5 

• r 128 

.866 

1 »7 o§ 

3.761 

2.4o36 

34,187 

71.514 

1017.2 

299.3 

26.1, 

79.0 

20.0 

.0104 

.706 

1.390 

3.065 

1,8685 

... 26,576 

71.514 

1017,2 

299.7 

26.5 

79.7 

13.1 

.0068 

« 464 

,9j4 

2.015 

1.1600 

16.499 

71.514 

1017.2 

300.5 

27.4 

81.3 

13.0 

. 1)068 

.458 

.90? 

1.990 

1.1418 

16,240 

71.514 

1017.2 

300.5 

27.4 

Si. 3 

20.4 

.0106 

.719 

1 «4l 6 

3.121 

1.9252 

27.383 

71.514 

1017.2 

300.4 

27.3 

8 1 . 1 

?5.2 

.0131 

.89 0 

1.753 

3.864 

2.4807 

35.284’ 

71.514 

1017.2 

300.3 

27.1 

®0.® 

29.6 

.0154 

1.047 

2.062 

4.545 

3.0004 

42;675 

71.514 

1 0 1 7 , 2 

300.1 

26.9 

Bo. 4 

38.6 

.0201 

1.363 

2.604 

5.918 _ 

- _ Vo? 58 

58.114 . 

71.235 

1013.2 

299.6 

26.5 

79.7 

48,3 

,0252 

1.706 

3.35? 

7,405 

5.4149 

77.Q1 8 

71.235 

1013.2 

299,3 

26.L 

79.1 

57.1 

.0298 

2.016 

3.970 

8.752 

6.7613 

96,16? 1 

71.235 

1013.2 

298.8 

25.7 

78.2 

65.6 

.0341 

2.317 

4.563 

10.059 

L.HH17 


71.235 

1013.2 

298.4 

25.2 

77.4 

73.2 

,038n 

2.565 

5.091 

11.223 

9^5576. 

-135. ?4l 

71.235 

1013,2 

298,1 

24.9 

76,8 

81.4 

.0423 

2.876 

5.663 

12.485 

LU1??8 . 

_i.5?‘,2?? . 

***** 

***** 

***** 

****** 

****** 








71.347 

1014. B 

299.2 

26.0 

78.8 








.134 


.7 
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TABLE 35 

flow r a t e versus differential pressure contaminated condition - flcw rate versus 

DIFFERENTIAL PRESSURE* . IOIAL.JE .74*3* MG 

* OF SYNTHETIC CONTAMINANT ADDED. TEST 

TEST NUMRER 11 PART 22H Test DESCRIPTION SPECIMEN (S/N 022) INLET PRESSURE 415 

PSIA (NOMINAL). 

FL0 W METER CONDltlONS _ fEST SPECIMEN INLET qONpfflOMS - 

*************************. |t *********«**<MnnnnnHHH»»*****«HHHHHt***<HHHMHt **«*■»***** <hhhh> 4 Ao.*. .»»»«».»». 


, FLOWMtTER ONE 

•««««*#*»*»« »»«*«»* «. 


.FLOWMETER TWO 


f l ow rate 
(ACFM) 

pressure 

<pS1a> 

TEMP 
(DEG. F) 

F, oW RATE 
(ACFM) 

PRESSURE 

(PSIA) 

.53 

49.9 

8^.6 

.52 

48.8 

•*7 

5 0.1 

82.6 

.46 

49.2 

.42 

Sp,4 

82.6 

.40 

49.5 

*32 

So.g 

82*5 

.30 

49.7 

.27 

&0. 2 

82*3 

• 25 

49.9 

.22 

SO, 6 

82,5 

.20 

50. i 

.14 

50.8 

B2.6 

.13 

59.3 

.14 

50.2 

82,9 

.13 

49.9 

.22 

bo.) 

B2.7 

.21 

49.7 

.27 

50.2 

B2,6 

.25 

49.9 

.32 

50.1 

82,1 

.31 

49.3 

.42 

49,9 

BT.9 

.41 

49,2 

,46 

5 0.1 

31,6 

.45 

49.2 

.51 

49.9 

Bi.6 

.50 

46.8 


iEMP 
(DEO. F) 

PRESSURE 
' (PSIA) 

_AV8 

TEMP 

(DES*_F) 

am.* 

flow rate 

-__i.AC.EM) 

83.7 

4f8.8 

83.1 . 

...♦0621 

83.7 

418,2 

83. f 

..0553 

83.7 

418.2 

83.1 

. 0 . 490 . 

83.5 

417,5 

83,0 

.0372. 

03.4 

4] 7.5 

82.9 

.0313 . ' 

83.5 

416.9 

83.0 . _ 

. *,0255 

33.7 

4l6.9 

83.1 

. ..,0169 

83.9 

4*16.9 

83.4 

,0166 

83.9 

416.9 

83.3 

.9257 , .. 

83.7 

416.2 

83.1 

..0312 

83,5 

415,6 

82.8 

.0378 . 1 

83.3 

4l5.6 

82.6 

.0499 

83.0 

415.6 

82.3 

.0548 

82.9 

414.3 

82.2 

.0662 


J 
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TABLE 35 

FLOW R a Te VERSUS oIFFeRENTI a L PRESSURE 


test NUMBER 11 


PART 22H 


TEST DESCRIPTION 


CONTAMINATED CONDITION - FLCW RATE VERSUS 

DIFFERENTIAL PRESSURE* . TOTAL JOF 74, 3. MG . 

OF SYNTHETIC CONTAMINANT ADDED. TEST 
SPECIMEN (S/N 022) INLET PRESSURE =■ 415- . 

PSIA NOMINAL. 


TEST SPECIMEN INLET CONDITIONS 
#**#######*##***#****#***##************#** 


PRESSURE 

<pS5a> 

AVG 

Temp 
(DEG. F) 

AVG 

FLOW R A Te 
(ACFM) 

gROSS 

DIFF. PRESS 
PRIMARY 
(PSID) 

GROSS 

OIFF. PRESS 

secondary 

(PSID) 

ftVG gross 
OIFF. PRESS 
(PSID) 

TARE 

OIFF. PRESS 
(PSID) 

_ NET 
0IFF._PBE SS 
(PSID) 

418. B 

03.1 

• 0&21 

307.44S 

307.445 

307.445 

.001 

307.4*4 

418,2 

03.1 

.0553 

230.741 

230.741 

230.741 

.000 

230.741 

418,2 

83.1 

.049(1 

186. 55C 

186. 550 

186.550 

.000 

186.550 

417.5 

83.0 

.0372 

122.788 

122.788 

122.788 

.000 

122.788' 

417.5 

82.9 

.n3l3 

95.958 

95.958 

95.956 

• 000 

95.958 

416.9 

83.0 

.0255 

72.442 

73.231 

72.836 

.000 

72.836 

416.9 

83.1 

.0l69 

43.594 

43.894 

43.744 

.000 

vf.743 

416.9 

83.4 

,f>l66 

42.641 

43.086 

42.964 

• 000 

42.963 

416.9 

83.3 

.0257 

73.064 

74.178 

73.621 

• 000 

73.621 

416.2 

83.1 

• o312 

95.327 

95.327 

95.327 

.000 

95,326 

415,6 

82.8 

.0378 

124.682 

124,682 

124.682 

.000 

124.68F 

415.6 

82.6 

.0499 

190.969 

190.969 

190,96? 

'.000 

190.969' 

415.6 

62.3 

.0548 

228,216 

228,216 

228.216 

.000 

■”220.216" 

414.3 

82,2 

.0602 

282. 5o8 

282.508 

282. 5o8 

.000 

282.508' 


TARE OIFF. 

PRESS = -3.40000E-05 + 

-4.44000E-04 

'(ACFM) * 1.5o933E-oi 

(ACFM) **2 ♦ 

6 (ACFM>**3 
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TABLE 35 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE CONTAMINATED CONDITION - FLOW RATE VERSUS 

DIFFERENTIAL PRESSURE. TOTAL _QE. 7A.3LMG 

. . . . . OF SYNTHETIC CONTAMINANT ADDED. TEST 

test numrer ii part 22h test description specimen (s/n 022) inlet pressure _s_415 

PSIA NOMINAL) . 

test SPECIMEN inlet CONDITIONS net pIFFER|NflTL^t?SS~' 


.PRESSURE 

a*#***##*####***#*# 


..Temperature ...... 


, „ _ FLOW . RAfE 

***##*#*##*#************#*##**###«#*#***#*##*##** 







Liters/ 



GN 2 

GN 2 

KG/SQ CM 


KG/SO C M 

PS I A 

DEG. K 

DEG, C 

DEG. f 

MIN 

acfm 

SCFM 

KG/hR 

lb?/hr _ 

. DIFFERENTIAL 

PSlD 

29.447 

418,8 

30 1 .6 

28.4 

83 .I 

48 . 9 

.0621 

1.727 

3*401 

7.497 

21.6155 

.307.444- . 

29,4o2 

4l8,2 

301.6 

28,4 

83.1 

43.5 

.0553 

1.536 

3.025 

6,669 

16.2227 ___ 

230.1*1 . 

2 ?. 4-02 

4 l 8.2 

301.6 

28.4 

83. i 

38,5 

.049(3 

1.361 

2,680 

5.9o8 

.13.1157 

. 1.86,55fl 

29.356 

4 l7 *-? 

301.5 

28.3 

83.0 

29.2 

.0372 

1.031 

2.031 

4,478 

8,632? .... 

. 122.188 „ 

29.356 

4 1 7.S 

3<)1.4 

28.3 

82.9 

24.6 

.0313 

,667 

1.7 0 ? 

3.766 

6.7465 

_ ?5,?56_ y 

29.311 

4l6.? 

301.5 

28.3 

83.0 

20.D 

.0255 

,7 0 5 

1,38? 

3.o6o 

,.5.120? 

72.®36n 

29,311 

4 l 6 ,? 

3ol.6 

28.4 

83. i 

13.2 

.0169 

,466 

,9l8 

2.621 

3.0755 

43.743 _ 

a?,3ii 

4l6.» 

30l . 7 

28,6 

83.4 

13.0 

.0166 

.459 

, 9 0 ? 

1,992 

3.0206 

42.?63 

29.311 

* 1 §,» 

3ol.T 

28.5 

83,3 

2 o . 2 

.0257 

.712 

1.4 0 2 

3.090 

s; if 6 d 

73,621 

29.265 

416.2 

3ol.6 

28.4 

83.1 

24.4 

.0312 

.861 

1.696 

3.739 

6.7 0 21 . 

95.326 

29.21? 

415.6 

301.4 

28.2 

62.8 

29. S 

.0378 

1.043 

2.053 

4,5z6 

8.7665 

124.682. J 

29.21? 

4i?.S 

3(31.3 

28.1 

82.6 

39.0 

.0499 

1.377 

2.7l2 

5,979 

. 13.4264 

_, 1 ?Q.? 6 ?_ 

29.21? 

415.6 

3nl.l 

27.9 

83.3 

42*8 

.0548 

1.513 

2.97? 

6,568 

16 , 0452 

228,216 _ 

2?. 120 

4l4.3 

3(11.1 

.27.9 

62.2 

47.0 

.0602 

1.659 

3.267 

7.203 . 

1?.8623„. . 

.28.2i.5o8.... 

***** 

***** 

* 0 ##* 

»****« 









"29.304 

416.8 

301.5 

?8.3 

*?. 9 









.067 

1.0 

.2 

.2 

.3 

deviations 






.1 


7 


1 ! 



TABLE 36 

FLOW RAT£ VERSUS DIFFERENTIAL PRFSSURE 
TpST ••UnSE'rl U PART ?2I TEST DfSCRJPTIOM 

"LOW ETER CONDITIONS 

FLOWMETER ONF FLOWMETER Too 


FLOW RaT E 

PRESSURE 

Tri v » 

FLOW R,Tj 

PRESSURE 

Tf IP 

' (ACFM) 

(PSI/. j 

(ne<4. f) 

(«CFm> 

(R.Tl-i) 

(HEP. F ) • 

-.88 

49,9 

76.7 

.=5 

47.6 

u , H 

,78 

SO. 2 

74. a 

.oi 

40.4 

* » 

-.69 

b.‘,«l 

70.4 

.71 

48 « 6 

79,7. 

*60 

si.o 

7'=-. 7 

.60 

49.9 

7°.* 

• 5ft 

49,7 

74.4 

.49 

4fl,8 

70.7 

.41 

bL,4 

7 

.40 

49.9 

-9.4 

.32 

49.7 

7A.fi 

,30 ■ 

49.2 

-..,1 

.27 

49,9 

77,1 

.26 

*9.3 

4- ,4- 

— -.22- - 

. -49,9 

7ft. 4 

■ .31- 

49.3- .... 

- 

■ .15 

bl!,2 

79.6 

.14 

-49.9 

Al.6 

.15 

50. 2 

8 ..3 

.14 

49.9 

•-P.4 

.,22. 

bU.S 

8 

.26 

- 50.3 

. A1.9~ . 

,26 

50.4 

a, . i 

.25 

49.9 

••1.9 

,32 

bO. 4 

79.7 

.31 

49.9 

ai .3 

..42 

bB.l 

70.9 

.41 

49.3 

81.6 

.50 

bu.4 

7H,2 

.49 

49.5 

Si. 4 

.60 

bO. 2 

77.2 

.60 

49.2 

8 ,.9 

.69 

bO. 2 

74.9 

•70 

48 • A 

1 

.78 

bo . 2 

7 4.4 

.81 

43.4 

78.7 

.87 

bo.j 

74.4 

.91 

47.8 

/8, 8 



•if 

& 4 ? 

Sg\ 

& 


Is & 


TABLE 36 

F l_ 0 **J RATE VERSUS DTFFFRF-'JTrAL PRESSURE 


TfST iwlIMPEK 1) 


TEST SPECIMEN INLET CON ITjnMS 


PART ??.l 


TEST DESCRIPTION 


. PAGE:. 2 

DATE : 9-10-76 

CONTAMINATED CONDITION - FLCW RATE VERSOS 

nTT TVFRBNTTAT. PRFRRTTPN TOTAL OF IflS 7 MG 

OF SYNTHETIC CONTAMINANT ADDED. TEST 
SPECIMEN (S/N 022) INLET PRESSURE. = -1000 
PSIA (NOMINAL). 


rRNSS «R .ss 


! 

! 

■ 

PRESSUHE 

(PSIA)' 

aVg 

temp 

(DrG. F) 

.iVG 

FLOW 0<Tp 
( .CFM) 

BIFF. PRESS 
BRIMfiPY 
(PSID) 

OIFF. PRESS 
SECONDARY 
CPSTO) 

avg gross 

OIFF. PReSs 
(PSIU) 

tare 

OIFF-. -PRESS 

IPSIO) 

.NET 

DIFF^-PReSS _ 

(PSIO) 

• — 

! 

1011 .? 

73.6 

. 434 

168,453 

. 68,453 

168.453 

-0,000 

168.453 


J 

10 II .9 

78.1 

. 386 

143.232 

••43,23? 

143.232 

- 0.000 

143,232 


! 

i 

1011.9 

77,3 

. 341 

121.479 

121 .479 

121.47? 

-0,000 

121,480 


i 

1011,9 

77.fi 

,03. 1 

l"2,5fi4 

1 2,564 

102,564 

-o.noo 

102.564 


i 

1011.9 

77.8 

. '.24? 

77.29 

7 7. 6 r 9 

77.474 

-0.000 

77.474 

- 

i 

1011.9 

78.0 

.0201 

6o,449 

6'.9«0 

60.699 

-0.000 

60.700 


i 

1015.9 

76.4 

, 151 

43,594 

43.781 

43.687 

-0,000 

43.687 


1 

1011.9 

78.8 

.013 

36.071 

38.162 

36.126 

-0.000 

36.127 


s 

1015,9 

79.7 

..13 

27.796 

27. 8 1 - 6 

27.826 

-0.000 

27.826 


i 

1015.9 


.0 .71 

17,843 

17.838 

17.84- 

-0.000 

17.840 


I 

1015,9 

HI. 2 

71 

17,735 

i 7.9".? 

17.868 

-0.000 

17.869 


< 

u - 

j 

1015. V 

81.1 

.01 5 

27,622 

27.799 

27. 711 

-0.000 

271 71 i 


1015.9 

81.0 

. 125 

34.161 

34,343 

34.252 

-0,000 

34,252 


i 

i 

f 

1015,9 

80.8 

.»1S6 

44,4'. 4 

44.243 

44.322 

-0.000 

44.323 


t 

» 

t — 

1015.9 

8 0.3 

.02.2 ‘ 

61.075 

61.380 

61.328 

-0,000 

61,326 


1 

101S.9 

79.8 

. ' 244 

77.538 

77.974 

77.756 

-v.ooo 

77.756 


1 

1 

1015.9 

79.1 

, ’'292 

99.096 

99 , ,,96 

99. 1 96 

-0.000 

99.096 


i 

1 .... 

1011.9 

78.0 

.034 i 

121,164 

121,164 

121.164 

-0,000 

121. 164- 


1 . 

1011.9 

77.2 

. 0385 

143.863 

143.863 

143.863 

-0.000 

143. 863' 


i 

1 

1011.9 

76,6 

,o43l 

170.029 

170,029 

170.02? 

-0.000 

170.029 


l 

i 

i — 










! 


UrE oiff. press = 

-1.64000E-04 

+ -1.2A930E-02 

(4CFM1 + 2.4B070E-01 

(ACFN)*»2 + 

0 (ACFM) **3 




I 



TABLE 36 

FLOW HATE VERSUS differential PRESSURF. 


TEST -SUMMER 11 


PART ?2I 


TEST DESCRIPTION 


PAGE : _3 

DATE:" 9-10-76' 

CONTAMINATED CONDITION - FLOW RATE "VERSUS ” 
DIFF ERENTIAL PRESSURE. TOTAL OF 105.2 MG 

of synthetic” contaminant added, test 

SPECIMEN £S/N 022) INLET PRHSSURE_=_ 1000 

PSIA (NOMINAL) . r 


TEST SPECIMEN INLFT CONDITIONS 


PRESSURE 

o»io*e#*«*int«****** 


Ifk-’ERature 


FLOW RATE 

#****■»*«**»************■»#*#*****#*#*#***•»****#*»* 
LITERS/ GNg GN2 


• 12.7.70- • 
--11*366 — 


-KG/SQ- CM 

PSlA 

DEG. K 

I'EG. 0 

DEG.- F- 

-MIN 

ftCFM 

SCFM- - 

KG/HH— 

- -71.1*4 

- - 1011*9 

299.1 

25.9 

78.6- - 

83*3 

. -.,.434 . 

„ -2^942- 

5*792 

71.1-44 

1011.9 

296. A 

29,6 

78.) 

•7-4.1 

.,-304- 

--3-^6 1 B- 

-5* 156 

- -71-* 144 

1911.9 

298.6 

PR. 4 

77.8 

-65*6- 

- -**-34}-— - 

* — 2-v31~5— * 

. . 4*558. .. 

71.144 

1«11*9 

298.5 

2R.3 

77.6 

57.9 

.030) 

2*ft43 

4*02? 

71.144 

1411* * 

298.6 

25.4 

77.8 

48. S 

.-.242 

1-648 

3*234 

71.144 

1-111.9 

298,7 

?5*L 



34*5- 

... -, 02 ft.\... 

- — 

. -2*678.-. 

71.423 

iai5,9 

299.0 

25. b 

78.4 

29.1 


-1^027 

. 2.022 

74-rl4-4 

- - lO-l-l-i 9 

29-9,2 

24-,-t— 

7« t a_ . 

-2-4.9-- 

““ — 1 -p-1-3 - 1 i • - — 

^479- * 

- l-*730- 

7 | , 4p3 

1015.5- _ 

.. 2-99,4 

_ 26.ai 

70 „ 7 

..7n,F 

, '\\.w 

_ t 7 j 7 

1 , 4 ®' 

. 7-1.425 

.1015.9 

30-0.1 

27,4 

1 T ' • ’ 

• fla.5. 

13*7 

. . -.-,-0-7-1 — . 

,.484-. 

. .952 

71.423 

1015.9 

300.5 

27,3 

81.1 

13.7 

,-j071 

_4B3 

.951 

... . 71.423 __ 

.. 1015*9. 

300.4 

27,3 . 

. 

- 20*1 

_ .-*0105, 

— *xaa. , 

. 1*396 

71.423 

1015.9 

.300.4 

27.2 

Bl.a 

-23.9 

.-123 

...846 

1 .665 

- 71.423 

1015.9 

300.2 

27.1 

8 : 1 ,8 

29.9 

*0156 

uosa 

2.078 

... 714-423 . 

1015.9 

300.0 

.26*6 

. .8d*3_ 

-38*3. 

. 0202 - 

. 1*3X3— 

-2*Xfi3_. 

. 71.423- 

1015,9 

299.7 

26. c . 

79.8 

46.9 

244 

-1*656 

3*261 

71.423 

1115.9 

299.3 

26.1 

79.1 

56.3 

*_292 

1.987 

3.912 

- 71.144 

1011*9 

?98.7 

?5.6 

78. />. 

65*d_ 

. . .. -*il34u .. _ 

.. B*3a9_ . 

4* 54-6 

71*144 

1 -tll*? 

298.3 

?5.1 

77.3 

74.1 

.-388 

2*6l7 

S-153 

71*144 

1011*9 

297.9 

26.8 

76.6 

83*0 

.0,43} 

2*93 0 

5*770 


*«*«« 



*«*#»* 





71*293 

1013. V 

299.3 

2 *-l 

7°. i- 






NET DIFFERENTIAL! PRESS 


KGFSq CM 


— 11-.B434 168.453 


8.36* 7.2-1-10--- ~-H2*564— 

-7-. t3o 5.4474) 7 - 74474 —' 


4.45a 3.0715- 

--34*45- 2^5400- 


2.4*7-- - — 

-3.0.19. 


361,127 — 
-2. 7 -.fl26— 


3.671 

.4.582. 


- -2.4ofl2- _ 
_ -3*1162- — 


34.252_ 
-44*323 — 


.7.188. . 5.4 66B_ -171756 

8.625 8.9.672 99'..<L96__ 

-4 _o*j_ 22 a.S i . 87 121*164 — 

11* 36g -- -la*-H46 143*863-— 

12.72o 14.9543 1-7-6.029 — ' 


.139 


2.-J 


.7 


7 


DEVIATIONS 
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DATE : 9-10-76 


TABLE 37 

FLOW -JftTr vEf<S..S OJFFCRENTT tL PRESSURE 
T-ST 1 IMP EH 11 PART ??J TEST DESCRIPTION 

FLOW .'ET^P CONDITIONS 


FLOVlMtTEP ONF 


FLOW R 4 TE 
(ACfM) ' 

PRESSURE 

<P=Ia> 

Tfmp 
(OEP. F> 

.51 

=«i.i 

7 — P 

.41 

R-.3 

7—5 

.31 

=ii.3 

7- -6 

.26 

6w.3 

7. .7 

.21 

99.9 

7 •> . 8 

. 1-4* 

49.9 

71 - ) 

.14 

49.7 

7i.4 

,22 

R«,3 

71 .3 

- .27 

iSu.l 

71.2 

.31 

49,7 

71.1 

.41 

= i-.3 

7 — 9 

..50 

.. . -SCI, 5 

71. . 1 . . 


FLOhM£TF*4 TWO 


FLOW R.'TF 

PRESSURE 

Tf ■ d 

O.CFPt 

• (PSI-l) 

U)E<3, FL- 

.91 

49.2 

71.9 -- 

.41 

49.7 

7J.9 

.31 

•49.9 

7P.~ - 

,?5 

49.0 

72.? 

.2m 

49.5 

72.3 

.14 

49,7 

7R.S 

.13 

49,3 

7?.R 

■ .21 - 

- - --49.9- 

P ,8- 

.. .70. . . 

.— — 49.5- . — 

7.-i..4- 

.31 

49.2 

7P-.9 

.41 

49.5 

N 

m 

■V 

I- 

•5u — 

— — 49.5 -- 

. 7-g.S 


CONTAMINATED CONDITION - FLOW RATE VERSUS 

PIFFERENTIAI.-PE£S5URE .TO TAL OF... 105 .2 MO 

OF SYNTHETIC CONTAMINANT ADDED. TEST 
SPECIMEN (S/N 022) INLET PRESSURE. = 4X5 
PSIA (NOMINAL). 


TEST SPECIMEN INLET CONDITIONS 


■ • AVQ- -AVG-- - - 

PRESSURE TEMP FLOW r a TE 

(j>&I «5E-G,_W (AGFM) 

4} 9.5 71.3 -»0*00 — 

4l8,2 -71-.3 — — • -.0493 


^ v&-» ?- * * 

-4W 

.037-1 

417.5 

71,4 - 

.0310 



P 

4)7,5 

■ 71 ,5- - 

,0346- — 







4l7.5 

-72-.1 - -- 

.0144 

4)7,5- • - 

-72,1- 

.0256 

4)4,0 

7?i'' 


*16,9- 

• -TSt-O — •- 

— rQ368 

416,2 

7t.O 

.0492 

4J.S.6 

71 *7 — 






- - - • 




n 



PAGE: 2. 

DATE- 9-10-76 

TABLE 37 

' FLO 1 ' p.Tp VERSUS nTFFCREUTI il ^R^SSUR* 7 CONTAMINATED CONDITION - FLOW RATE VERSUS 

DIFFERENTIAL ...PRESSURE.. TflEAL.OE-1 DiLJ-MG. 

OF SYNTHETIC CONTAMINANT ADDED. TEST 

T--ST . Unfit.-* n C VHT ??J T-ST OaSCRIPTIOi, SPECIMEN (S/N 022) INLET PRESSURE = 415 

PSIA (NOMINAL). 

TEST SPEclMFM INLET CONOTTI MS 

*##****##*****«1HHHHHHHHt*«**#*#*tt**#-IHHt*** ... 


PRESSURE 

(PSIA) 

AVS 
Temp 
(D£g. f) 

• Vfi 

FLO* J R.iTp 

( c- •) 

■'R‘;SS 

01 ff. -ress 

PRWnRY 

OSI1) 

Afi SS 

OIFF. PRESS 
SEC3 j D-,« 
(RSl-» 

,.VG GR >SS 
DIFF. PRESS 
(PSI- ) 

Tare 

OIFF- PReSS- 
(PSID) 

NET 

DIFF—PReSS 

(PSID) 

419. » 

71.3 

...6 i> 

290.61 . 

?9< . 'll) 

290. '1 ' 

.ooc 

290.809 

418,2 

71.3 

. 493 

192,713 

192 , ' 13 

192,713 

.000 

192,712 

418,2 

71,3 

. 371 

124,673 

1 24 , '78 

124,678 

.000 

124.678 

417.5 

71.4 

. >31 

96.51s 

96 . 9 ’ 5 

96.51S 

.000 

96.514 

417. S 

7 1 . a 

. "246 

7 .663 

71.816 

71. 1 9 1 

.000 

7i.o9o : 

417.6 

71.3 

1“6 

43,7ol 

43.91- 

43.836 

.ooo 

43.835 

417. S 

72.1 

. 164 

43.355 

43.5f>4 

43.459 

“0.000 

43.459 

417.5 

72.1 

, 268 

75.J59 

75.9*6 

75.553 

.000 

75,552 

416,9 

72. 1 

. 31- 

1 in, 31? 

Id i,3l? 

107.312 

.000 

100,312 

416,9 

72, 

, 368 

123.412 

123.41? 

123.412 

.000 

123.412 

416.2 

71.8 

. 492 

193. .-23 

193. ?9 

193. )29 

.000 

193.029 

415.6 

71.7 

.06 4 

3- 2.835 

3 '2.838 

302.835 

.000 

302,834 


iare diff. 

RRCSS = -3,4 -OnuE-OS 

+ -4.44(1!) "E“ '4 

(4CF ) + 1.5-V933E-01 

(ACF )»<*2 ♦ 

0 ( ACFM) **3 

— 




TABLE 37 


PAGE: 3. . 

DATE : 9-10-76 


FLO' RATE VtlSl'S DIFFERENTIAL PRESSURE 


TEST -UMREh 3 1 =AF)T RPJ TEST DESCRIPTION 


contaminated condition - plow rate versus 


OF SYNTHETIC CONTAMINANT ADDED. TEST 
SPECIMEN (S/N 022) INLET PRESSURE = 415 
PSIA (NOMINAL). 


TPST SPecI M t« INL^T coin JTI QMS 


net DIFFERENTIAL-. PRESS 


pressure Temperature flop rate 







LIT-RS/ 



Gi'l? 

GN2 

KG/SO CM 


| KG/SQ cH- 

RSXa 

DEG. K 

•>S~G. C - 

DEG. f. 

_ -MIN 

_e?ii 

. -seM - - 

J<GywR--. 

L-rS/HR 

DIFFERENTIAL 

PSIo • 

S 29.493- - 

-fl9.b 

295.- 

21. » 

7l*3 - 

48,4 

» .'6(t-a 

1.7m, 8 

3.362 

-7.4-12 - • 

•-20*4459 

■29o»§0* — 

29.402 

418.2 

295... 

2] *8 

71.3 

39.6 

.-493 

■ 1.398- 

2.753 -- 

4^,69 

— 43^496 

-492.745— 

; 2«-»4o2 

418.2 

295. a 

21. a 

-71.3 

-29,8 

— .—334" 

- -1,454 

. -2-^JfS 

-4.535 

823653 

—424,678 — 

[ 29*356 

*lT* b 

295, j 

21.9 

7i.4 

24*9 

...31-- 

.878 

1*72? 

3.312 

6.7866 - 

96.544 — 

i 29*356 

i 

4i7.a 

295,1 

22. 

71.4 

19.7 

...24l: 

.697 

1.372 

2.A2-4 . - 

. 4,9984 

- 7-1,099—- ^ 

| 29,356 

4x7.8 

295.3 

22. J 

71,3 

- -43,3 

— . !4S6 

.474- - 

».92i> 

— -Z-*-ft3Q-> — 

3.484V 

— 43*535. - 

29*356 

417 *b 

295.4 

22. h 

72.1 

l,.l 

.-164 

.464 

.913 


— 3,0555 

4 3 .459i_ 

1 29,356 

4i7.b 

295.4 

22,3 

72,1 

2a. I . 

.-*352. 

- - .73., 

4.438 

-aa-79-. - 

-5,3118 

75,552— 


.-4i6.a 

295.4 

2 . 

12, -L - 

25.4- 

..... 31 H _ 

nos 

1 ,748 

* HQfl 

— _7_fl526 

1 ft 3 1 ? 

j. . 29,34J 

| 29.311 

416.9 

295.4 

22.2 

72..: 

20.4 

.-!3bE 

w 

. 1,439 

2,.,4S 

4*Sn9.._ . 

- 1 •— - 

_ 8.6767 


29.265 

4l6,2 

295.3 

22.1 

7V.J 

39.3 

...492 

1.383 

2.734 

6,. -27 - - 

-13.5343 

■193*02 9_ 

29.24? ,. 

415.6 

295.2 

22.1 

74,7— 

— 45,2 . _ 

. -*0S-J.!L . 

- — 4.7-2- „ . 

, 3*354. 

7.347 

—21.2914 . 

a<?? Ba4 - 


#*#«# 

»»*«* 

<,*#«<*« 

»««««« 







,l 

29.34? 

4l7.4 

295.2 

??. 1 

71.7 







• - 

.048 

.1 

.1 

• 1 

.3 

0- VT -TtONS 






, - 
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DATE : ' 9-15-76 

TABLE 38 ' — . 

FLOW °.AT> Vj RSUS DiFFrHri'iTl.<L PRrSSURp CONTAMINATED CONDITION - FLOW SATE VERSUS DIFFERENTIAL 

‘ ’ " PRESSURE. DATA ACQUIRED I N THE NORMAL FLOW DIRECTION 

(S/N SIDE UPSTREAM) “AFTER THE ADDITION OF 5.2 MG OF 

Ti-i>T .“UMPcR 12 P^QT TEST DESCRIPTION SYNTHETIC CONTAMINANT AND AFTER 2 HIGH PRESSURE 

(10,000 PSIA NOMINAL) GNj IMPACT CYCLES. TEST ! 

SPECIMEN (S/N 028) INLET PRESSURE ■= 1000 PSIA (NOMINAL) , | 
pLOUMcTirR CONjtTiO.'IS ' TjST SPECIMEN iNLif CONoTffON? ! 


FLOWMrTeft ON- ... _ f l„9""^£T£P TWO 


Flow rate 

PpEbSUac. 

ji.'MP 

FLOW RATE 

P ,Es3UrE 

TEN p 

CaCFMI 

* p 2Aa>.’ 

<D£S* r> 

... .LiCEtf). 

(PSIaV 

(DEG, F) 

,84 

4?. 7 

6* 

. .9; 

V? »6 

i)9,6 

.76 

6u .4 

67. U 

... .91 

40.5 

68.9 

.67 

60, 2 

6? . 1 

. . . 

40.7 

60,4 

.58 

30.2 

S3.” 

■ 6*/ 

49.1 

68. 1 

• 49 

6„.6 

&’• ' 

i.50_ 

49.7 

n3, ' 

.40 

?>l,2 

63;3 

. . . . 

*f9,3 

68.1 

.30 

30,4 

63-9 

...3D. . 

49,9 

63,5 

.26 

64. 2 

64-3 .. 

_._.P.6 

49.9 

68.7 

.21 

»o. 2 

6" «0 

. „ .2a . 

49.9 

r-9.J 

.14 


Af-iG 


c'l.) 

6 9 • 4 

.14 

3t.2 

64,6 

.. .14. 

49.9 

TO." 

.22 

61,4 

66*5. . . . 

. ...22.. 

5./.1 

09.9 

.26 

60.4 

.. 66.3 

.25 

.49.9 

69.9 . .. 

.30 

50.6 

. &>;#Q 

*3(1 . 

5«.l 

69. U 

.40 

60,4 

65*1 

.i4-J . . 

49.9 

69.4 

.4? 

6 1). 4 

64^3 

.. — .5u 

49.5 

69*1 

.58 

49.9 

63*7 

• 6 C» 

48.5 

40,6 

.67 

''9.7 

. 62*7 

* *7.i 

48,3 

67.0 

.75 

49.7 


• 8i! 

4 7.8 

c-7.1 

.87 

49,7 

61.3 

.. ..91 

47.4 




1 

I 
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DATE: 9-15-76 


I 



Tt'i>T U-H£K IE 


TtST SPEulMgh I.iLET CMrvJtTJ'JhS 
********************* *»**#»»«»»*»»*»##*»*# 


TABLE 38 

FLCl*, F«Tf VtWlS DIFFERENTIAL PRESSURE 
P>RT T£?T DESCRIPTION 


... l 


CONTAMINATED CONDITION - FLOT RATE VERSUS DIFFERENTIAL I 

PRESSURE. DATA ACQUIRED IN THE NORMAL^LOH.UffiECXIQS i 

(S/N SIDE UPSTREAM) AFTER THE ADDITION OF 5.2 MG OF ; 

SYNTHETIC CONTAMINANT AND AFTER 2 HIGR PRESSURE j 

(10,000 PSIA NOMINAL) GN2 IMPACT CYCLES. TEST ! 

SPECIMEN (S/N 028) INLET PRESSURE = 10.0Q PSIA (NOMINAL). j 





■iRuSs 

SR ss 



j 


A Vo 

aVG 

OIFF. PRESS 

1>IFF* PRESS 

A VG GRUSS 

Tare 

MET 

PReSSUhe 

[£MP 

FLOW .’a t E 

pRi-i rt p.v 

S EC- 

OIFF* PI?eSS 

OIFF. PRESS 

, ..mee* pre ss ! 

(PSIA) 

(DEG. F) 

(ACfP) 

( PS I L 1 ) 

(Polo) 

(PSID), 

(PSID) 

(PSID) 

1011.9 

•>7»1 

• j42. 

151.615 

161. o-3 

151.61b 

-0*000 

’ TsiTers 1 

1011,9 

)6 , 3 

. .332 

] 33.94) 

133. 41 

133.' “41 

-U.000 

’ T33."942”’ j 

1011,9 

^.7 

. .334 

112.977 

llM,f?7 

112,477 

-0*000 

1 12~477 , 

1011.9 

■35.6 

.'•P9;, 

94,169 

94, . f>8 

94,169 

-0.000 

947170 j 5 - 

1011.9 

"£,5 

.’29 A 

7b,2Sj 

76.493 

76,390 

-0.000 

76,390 

1011.9 

■•>5.7 

. -199’ 

57„9HV 

53,5 j 

58,244 

-(j.ooo 

“587 244’ j ~ 

1011.9 

<6,? 

..,lV> 

42_122 

42, .'7 

42, l')5 

.0,000 

” 45710 ? ! 

101 1 . y 


- 18/ 

34.41b 

34 

34. 4 q . 

-ii. lioo 

‘iW j 

1011.9 

<■>6.9 

.01' ?. 

26.363 

5c. *39 4 

26.373 

-11.000 

26.379' i 

1007.9 

■7,' 


lh,<*55 

18.? >7 

16,491 

-u.ooo 

T6.49l" "“j 

1011.9 

■36,0 

,o9 

16,339 

j w « ■'+ 1 5 

16,37b 

-o.ooo 

16.376 | (|l 

1011,9 

>-•3.2 

.01 3 

22., '43 

26,17 4 

28.149 

-0.000 

287ITo j 

1011.9 

■>3. 1 

. 127 

33.953 

34,U>1 

34. 67 

-ii.ooo’ 

34.157' \ 

1011,9 

67.9 

• > 1 5 1 

41.949 

*P. -'.7 

42.018 

-o« obo 

42,010 in- 

1007,9 

67.3 

. 199 

■!7.6b i 

56.1 »g 

58. 23 

-o.oob 

587b?3 '! 

1007, y 

t-6. I 

." 245 

75,255 

7 5 . 54 f 

75.415 

-u .'boo 

75.416 i 

1007.9 

“9.1 

. .?8o 

9^.27$ 

9-,? <5 

92.275 

-T.ooo 

92,276 

1007,9 

I'b.P 

. 335 

111 .340 

111. 646 

111.846 

-0.000 

' Til; 84 is | 

1007. S 

< +,(■ 

...376 

129,83 > 

129/ 3s 

1?9,638 

"-o.oob 

129,138 ' 

1007.9 

o3.9 

.’ 42 u 

16 ,36b 

15 ,3>« 

150,355 

-0,000 

150.356 \ 


D1FF. 

•'kfss = -i'.646ui)e-«4' + 

- 1 . 2493-. £-„2 

( ACFM) + 2 ,4807 OE-O 1 

(ACF!i)_#*2 , 

1 

5 (ACFK)*«3 f *■ 

.. j 


j 
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TABLE 38 -i 

FL.OP K, T 6 pIFF£K|*i'!TI ,L PRrSSUNE CONTAMINATED CONDITION - FLOW RATE VERSUS DIFFERENTIAL j 

PRESSURE. TtATA ArQIt TRF.n TH THE H fTOMAL-E T.IXI n TEEfTTON [„ u . 

(S/N SIDE UPSTREAM) AFTER THE ADDITION OF 5.2 MG OF I 

f-’RT TEST OLSCRlpTIoN SYNTHETIC CCNTAMTNANT AND AFTER 2 HIG H PRESSURE j 

(10,000 PSIA NOMINAL) GN 2 IMPACT CYCLES. TEST I 

; J MEN It'iLfT 1.0 AlTlOMS SPECIMEN (S/N 028) INLET PRE8S nfr ^0 R y f ^. L ^p).j 


Tir^T SPtcJ'^N IriUT 1.0 onions 


id >dR.TOH£ 

4* n « 4Hv *> it# ft * -ft tMHHt a ■*■»■«■ ■»■«• -rt •«• 


fllv Rate 


i.ir*vs/ 


KS/SQ CM 

PS I A 

DEC, A 

_£>■>. 3 

DE6, F 


71.144 

l'lll.V 

292,7 

>9.-t 

67.1 

>i-,3 

71.144 

lull. * 

292.2 

19.1 

66,3 

7 " , . 

71.144 

1011. 5 

?9l ,9 

18.7 

= ' .7 

•>■'.7 

71.144 

1 Jli.* 

291. P 

l-I.o 


7-0 

71.144 

1' 5 11.P 

?9l,F 

1 3. ‘3 

o5 t S 

4*,4 

71.144 

leil.v 

291,9 

1?'./ 

63,7 

24. ri 

71.144 

1 •< 1 i . 5. 

292,2 

1°.- 

66.2 

j 9.5 

71.144 

loll. 9 

29 2.3 

19.2 

66.5 

:- c . ■ 

71.144 

lull*’ 

292. . 

,Q.A 

56.9 

<- • 1 

70.86b 

1-07 . 7 

29?, 9 

.9.2 

67 

i. 1.3 

71.144 


293.3 

2 .2 

68.3 

13.4 

71.144 

1' 11. V 

233,3 

?-.l 

c'8.2 

21.2 

71.144 

K'11.1* 

293.2 

2. .1 

?fi. 1 

74,8 

71.144 

U11.9 

233.1 

)9.9 

67.9 

r.9.5 

70.865 

1-J07.V 

29?.. » 

)9»6 

67,3 

j->.9 

70,865 

l‘<07 ,5 

292, , 

r J .3 

o6,7 

44,:. 

TO. 865 

1>:q7,v 

?92.1 

19. 

05 .I 

0 .» 

70,865 

1 >07,7 

o: n,7 


65,2 

'-«,6 

70,865 

1007, V 

29] ,J 

l-.l 

04.6 

73.5 

70,865 

««#«* 

1007.7 

‘)9 ,4 
**«»« 

17.7 

63.9 

■**.2 

71.046 

iOltl.S 

PO?. 3 

19.8 

66,5 


.127 

1.8 


.3 

1.' 

OBVIATIONS 




692 

SM 2 

KQ/Sq cm 



aCFA- 

SCFM 

66/H8 

LBS/HR 

. DXFF[EFEt!I LaLI 

ps id. _ 


« lAt’.t 

2.9t.7 

5.724 

12.620 

10 *£5? 8. „ 

,_l5l«616 


. 36.. 

2,643 

6.2l? 

11.496 

? «4ll0 

.. 13.3,32?. . 


. 334 

2.321 

4,570 

10 • j74 

„ 7,9.080 . 

.1,12.47.7.. 

UL 

. .2«. 

2. ,'14 

3.966 

8.742 

6.6208 

94,170.. 


, 24- 

1,71 ■ 

3.367 

7.422 

5.3707 

76.390 __ 


..135 

1.372 

2.f(.l 

5.956 

4. o95q 

58.244' 


• 4*1 5 ' 

1.0*3 

2 ♦ v 54 

4»5 29 „ 

._?i26£.3 

4.?*195 


.'127 

.8£ij 

1.735 

3.826 

2,4249 

34.491 


..'1.2 

.7 ;,9 

1.397 

3 , 0 P 0 - 

. 1*8546 

- — 2fii 3Z2— 


. o69 

.477 

.9 39 

2..: 69 

1 .1595 

„ _16,431. 


. 0-9 

.474 

.9 3 4 

2* i*59 

U.l5l<t 

j6i376 

OL 

. I 3 

,748 

1.473 

3*248 . 

. .1..2763. 

2§j lift j 

. 12 1 

.875 

1*722 


P.3945 

34*fl57 J 

. .I s5 ' 

1.041 

2*050 

4,520 

2.?S4g_ 

— .42^0 18 

UL 

. ^9 

1.373 

2,793 

5.959 

_4,.4Zi5. 

5a»02aJ 

. <24- 

1,694 

3.335 

. 7,3.52 

. . 3^0.22. 

75.416. | 

. ? k' 

1.978 

3.594 

8 ,586 

6.4876 

?2.276_ J 

. 389 

2.318 

4,5.63 

1U.1>64 

7.8636 

111,846 j 

# 3 7 h 

2.&U7 

5.134 

11.318 

?.l.2§5 _ 

.123*838 j 

,0429 

2.973 

5,654 

12,907 

10.5711 

1S0J56 i^ 1 

I 
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TABLE 39 - - ... -- 

fi GW kaTt versus i>iffF, ! 'nTr'i psfSSUrf contaminated condition - flow bate versus differentia!. 

7 L C - ’ ' 1 u ^ onucoimu n*TI , ^ATTTDnn tvt xiniDMiT w rrj n-roT?r„nr/,„ 


TFST U-Wl£h j.£ 


»42T 29G 


fLOW |^Tf r conditions 


PRESSURE. DATA ACQUIRED IN TEE NORMAL FLOW DIRECTION B 
■ ' (S/ti SIDE UPSTREAM) AFTER THE" ADDITIOH OF 5,2 MS OF ’ 11 

TEST DESCRIPTION SYNTHETIC CONTAMINANT AND AFTER 2 HI G H PRESSU RE (10. 000 I 
* ' PSlA NOMINAL) GN 2 IMPACT CY6lES." TEST SPECIMEN (sTS 028) [ 
INLET PRESSURE = 415 PSlA (NOMINAL), _ 

t'est specimen INleT 'ccnsiTTOns . | 

#**•>»«**** <t#**o»*#*tt**e»eo*,ifl*9**g*#*&tt**ff*i#*'_ i 


FlOwnixTER 0n£ 


F w 0.i:i£T5R TWO 

»*#«#**«*»#»#####»■»**#**«•»*»* »»»**«* 


flow r a te 
<acfmi' 

PRiPSUR-i 

(i*»i »> 

Tr-MP 

(LEV* Ft 

FLOW R'.TE 

(rcfmi 

PRESSURE 

(FSX.J 

temp 

(DEG. Ft 

PRESSURE 
(PSIa) " 

.5(1 

3 (.* 

1- .7 

«8 V 

49, S 

72,) 

414.3 

.40 

=o,4 

7 • • A 

« 

49.9 

'2.1 

413,7 

.30 

Si. 6 

7 -7 

♦ 30 

\'>\ 

72,2 

413.7 

.26 

TV. 7 

1 .7 

.26 

A -..I 

'2.2 

413.0 

l21 

?y.2 

7. .P 

• 2v 

49,9 

••2,3 

413.' 

.14 

»u. 2 

7 .-i 

•l* 

49,9 

.'2.4 

413,, j 

.14 

49.9 

7l.i 

.14 

49.5 

72.6 

413. :) 

.21 

ay.l 

71 

.21 

49.7 

72.6 

412.4 

.26 

a ».l 

U 

.2? 

49.7 

7 '2, 4 

"12.4 

.31 

Vi‘.4 

7 . 5 

.31 

49,9 

■2.3 

411.7 

.40 


7. •■} 

.li 

A9.S 

72.2 

Hl.l. 

.49 

=u.2 

7,;,2 

.. .59 

49.1 

•'1.9 

419,4 


.AM ,-AVG- 

temp floG? r«Je ' 

(DES.. E> — UCEM) ( 

J 1 « 4. . . . - ,»o£o3. | 

71.3 .j0190 | 

1 

71.4 _ ,Q3S9( .jjj 

71.4- .om | 

. 71.5 .D24Z„ -j 

...UxZ | 

7i«jL jLai&i; .{ 

71.8 «02§6_ 

,7i.6 .o3oA | 

T 1 * 4_. .JJ374; | 

..Tl,2 |“ 

_ -71,0 .O6ao [ 
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TABLE 39 _l 

FLUV R..T' r VC.RSi.IS OIFFEKE" 1 !!/ l PRESSURE CONTAMINATED CONDITION - FLOW BATE VERSUS DIFFERENTIAL ] 

PRESSURE. DATA ACQUIRER IN „THE_JH0RMAL^EL£H.DIREC1IDH’ Li. 

(S/N SIDE UPSTREAM) AFTER THE ADDITION OF 5.2 MG OF 

r;sr U.. .<£.-? ip P.-.oT cos • Tf-t description synthetic contaminant and after. 2 ..HiG.njPRESsuRE._aQ^Q 00 „.j 

PSIA NOMINAL) GN 2 IMPACT CYCLES. TEST SPECIMEN (S/N 028) | 
INLET PRESSURE = 415 PSIA (NOMINAL)., . . _ j 

TfcST SP£(. UiEa INI.E1 CO I-'ll I '[ = 


PRESSURE 

(PSIA) 

AV& 

i E ,v,p 

(<JLG. F) 

A VO 

FLU"! raTf 

( l Or '• ) 

i.RtiSS 

MIFF. PRESS 
POlfl.,P( 
(PSIO) 

gp.ss 

dIFF. sRESS 

sec 1 - daP'/ 

(psin) 

avg gross 

DlFFi PReSS 
(PS1U) 

TARE 

UIFF. PRE?S 
< PS I D ) 

1 

net^ 1 

. . ..DlEE • PRESS . _ .! 
(PSID) j 

414. J 

7 1 , A 

.-sum 

»59.46r 

■ | 69,o*'4 

259.46b 

.1)00 

259^465” " ""> 

413. / 

/J.3 

. ,4 U ■ 

174.24 

174. 24 , 

174.24, 

»oou 

‘ 174.239 j 

1 

413.7 

/ 1 . A 

„ 3<" 9 

3 14.26' 

\ 14,2-6 

114,266 

.000 

114,265" “ 

413. u 

/ 1 • 4 

, 311 

•) ii . '< R 

9 i.R'J? 

90 ,32o 

.000 

• - - — Iftl 

90.319 | '* 

413. >1 

/ 1’“3 

• El 7 

4ft, ir; 

46. >‘’7 

66. x 4? 

■ ODD 

66.149 "" 

1 

413.0 

71.7 

. i&;j 

4 »96<- 

41.P35 

41. 99 

• QOO 

’ ' ‘ ~ “ 4i'i‘o99 

413,0 

?l. tl 

. ‘10/ 

4‘J.SO. 

4 , 7 1 5 

4(>.fty6 

.000 ’ 

40,607' j . 

412,4 

71/1 

. 2S6 

69 , 39 s 

69.759 

69.576 

.000 

69.577 j 

412.4 

'1/' 

‘3 

■19.42? 

69. -'*5 

89,534 

.000 

8 9", "533 | 

411./ 

(1.4 

. 3 / A 

117. 4?2 

LJ7.A22 

117.422 

,000 

" "117,422 "j 

411.1 

11. 2 

. aU9 

17*. W 

371-. ‘-7 

175.387 

,0OO 

""T75.I86 ! u; 

410,4 

n,< 

.Oft 0 

? -9.7HI 

2-9. 7-i 

259.781 

.000 

■■'259,781“ ; 


1 Ai-C DIrF, r )FcS = 

-3,4 RIOoE-jS ♦ 

-4 » 4aOu j£-i'4 

<ACF'„> + 1 „50933E-»1 

I4CF. )*»2 + 

1 

o (acFmi** 3 j 

. Jt 


L 



I 
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is 
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TABLE 39 

K(OJ r),T- IS nlKf I. PRESSURE 

CONTAMINATED CONDITION r FLOW RATE VERSUS.! IEmENTIAL . . 
PRESSURE. DATA ACQUIRED IN THE NORMAL FLOW DIRECTION 

T’31 U RE* i? *'A«T S'Jo 1E5T DESCRjpT t OK (S/N SIDE UPSTREAM) AFTER THE ADDITION_OJL_5_. ?_MG ..OF. 

SYNTHETIC CONTAMINANT AND AFTER 2 HIGH PRESSURE (10,000 
PSIA NOMINAL) GNj IMPACT CYCLES. TEST SPECIMEN. iS./N 028).. 

Test SPECl'iei'." I "iLr T C'J INLET PRESSURE - 415 PSIA NET DIFFERENTIAL PRESS 

»*«****«###*«u*«-ftn<M>**«*'**»i 1 « •)<»>>*#<*« •<»*'»*»*»*<**•»**#»#***«***«-*******»'»»**« »#<t»**e»*»***«*****»*«***»«**«**(NOyiNAB>>J*;<*i**?.t******iii.*.- 


'III-. 


pressure 



1 -iI-TLJRe 




FLO* H ,TE 


- - 

. . „ 

- 1 

******************* 

* V*-fr***** >* * ************* ** 

*************** ********************************** 


; 






LIT'-S/ 




<3M£ 

K(§7S(l CM “ 

”*•* “ * ‘ “ S 

KG/SQ cP 

PSi, 

u r o ♦ 

-U*« c 

ULG. F 

' in 

CF h 

ScFtf 

(vu/riR 

LyS/HR 

DlFF.£tfEcrri A L_ 

- JBS*n. ! 

29.12 s 


£C)C ^ 

21.9 

7 1 , 9 

t. r’ , 

.,»„3 

1,6«8 

3.33 s 

7.358 

1 8 . 2822.. ... 

„.25?,465_ ! 

29.083 

Al3, ( 

29? , 

21.9 

71,1 

3R.V 

8? 

1.375 

2^7 ,,7 

5.967 

12.2502 

..178.23? 

29_.q63 

+ 13, ' 

296. 1 

21.9 

7l,8 

• 3 

* 3 Am 

l.C’35 

2.„ 3« 

8.892 

8.1)337 

.1 l4. 265. 1 

29.037 

913. 

a % J 5 « I 

■->1.9 

71,8 

Cv.t 

. 31 i 

.871 

1.7 18 

3. 779 

&.35QI. . 

. 9.0 * 31! ! 

1 

29.037 

913. . 

2^5 » 1 

Vdm 

Ti.-; 

19.6 

* *<£'* / 

,692 

1,353 

3.005 

8.6507 

66,149 .| 

29.037 

913.. 

295a ? 

12.1 

71,7 

13.8 

.. i+..< 

.877 

i?2« 

2., >87 

.2.88?5 

. 81.0?? J 

29,037 

“13,, 

295 , 5 

27.1 

71.* 

13.2 

. -W 

,8*38 

,?2i 

2. „31 

2.855.0... 

. 40.827 

28,992 

81.8,9 

3 

27.1 

71.'’ 

2 ..2 

. . 2 K t> 

,715 

1.8Q6 

3.104 

8.8918 

... 69,577 _ j 

28.992 

8lrV» 

295.2 

21 . 

7 1 . ! 


.13," 

,962 

1.898 

3 « 78 j) 

1.2988 .. __ 

8?,S33_ j 

28.986 

81i,' 

295,1 

<1 

Tl.9 

,'?.o 

. 3(4 

1,0 85 

2.u5« 

8,537 

8,2556 

.III,??? , 

28.900 

811.1 

?95,., 

7.1 .<■ 

71.2 

3,.o 

. 6" v 

1.368 

2.03° 

5.922 

12.3168 . 

..175.1S1 j 

28,855 

81,1.8 

7.98, •• 

21 .7 

. Tl. 

"7.3 

..,6' , 

1.871 

3.29« 

7,258 

18,2688 

_25i.78l J 


***** 

***** 

****** 

****** 







s 

29.011 

8 12 . •> 

295 • 1 

71.9 

7i ,. 








.061 

.9 

1 

► i 

• i 

*» 

* . 

.-I'-Vt 'TlJrtS 






i 
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TABLE 40 CONTAMINATED CONDITION - FLOW KATE VERSUS DIFFERENTIAL PRESSURE. 

flow r a Te versus differential pressure data acquired in the normal flow direction (s/n side up- 
stream) AFTER THE ADDITION OF 5.2 MG OF SYNTHETIC CONTAMINANT 
AND AFTER 10 HIGH PRESSURE (10,000 PSLA NOMINAL) GN 2 IMPACT 

TEST NUMBER 12 PART 28 j TEST DESCRjPTioNcyCLES. TEST SPECIMEN (S/N 028) INLET PRESSURE = 1000 PSIA 

(NOMINAL) . 


flowmeter conditions 

**«************«* 4 ****** *•»*********»*****•***»*#*##*******■##***«•»*******■********* 


test specimen inlet conditions 

tt««***4**0««*«0*****************»**** 


FLOWrttlER ONE 


F|0 W RATE 

(ACFMf 

pHtSSURt 

. . (?2?.A) 

tfmp 

(DEG. i 

,86 

49.9 

55,8 

.76 

30.1 

55.2 

.67 

»0.1 

54 .9 

.58 

30,8 

55.0 

.4? 

=0.4 

55.4 

.40 

pU , 4 

56.0 

.30 

= 0.1 

56.5 

.26 

49.7 

57.0 

.21 

49.7 

57.5 

• l4 

3u.4 

58.6 

t U 

30.4 

60*1 

• ?1 

49,9 

60.3 

.25 

49.7 

6 o,l 

.31 

30.1 

59.9 

.*? - 

30.2 

59.1 

.4? 

30.2 

58.1 

•?? 

30.1 

57.5 

,67 

49,9 

56*8 

.76 

30.1 

56,1 

.a? 

30.4 

55.4 


FLOWMETER TWO 


F l0 W rate 
(ACPM) 

PRESSURE 

(PslA) 

te m p 
(DEG. F) 

.91 

47.6 

61.6 

.81 

48.3 

60,8 

.70 

48.5 

6o.5 

,60 

49,5 

60,5 

.50 

4?, 5 

60 , 7 

.40 

49,7 

61,0 

.30 

4?. 5 

61,3 

.25 

4?,3 

6 l ,6 

• 20 

4?.3 

62.0 

• 13 

50.2 

62.7 

• x 3 

50.2 

63.6 

.21 

49.5 

63.7 

.25 

49,3 

63.8 

.30 

49.5 

63,7 

.4? 

49,5 

63.4 

.50 

49,3 

63.0 

.60 

48.9 

62,5 

.71 

48.5 

61.9 

.81 

48.3 

61.3 

.91 

48.3 

60.5 


PRESSURE 

~ (PSI A ) 

AYO 

temp 

<DEG._F) 

F l o wA RATE 

(ACF.MJ 

1»07,9 

58.7 

.0427 

1007,9 

58,0 

.0382 

1007.9 

57,7 

• 0335 

1007.9 

57.7 

.0295 

1007,9 

58.0 

. 02*6 

1U07. 9 

58 f 5 

•0l?8 , 

1007,9 

58.? 

• oi*T 

1007.9 

5?.3 

.0125 

1007.9 

5?.8 

iom - 

1007.9 

60*6 

• 006 T 

1007.9 

6l 

.0067 

1007,9 

62.0 

., 010 * - 

1oo7.9 

62.0 

.0122 

1007.9 

61.8 

.0150 

1007.9 

61.3 

.•Ql?8 

1007,9 

60,6 

.0246 

1007. 9 

60.0 

,0290 

1007,9 

59.3 

,.0337 „ 

1007.9 

58.7 

.0382 

1007,9 

57.9 

,0*35 




40 CONTAMINATED CONDITION - FLCW KATE VERSUS DIFFERENTIAL PRESSURE 

Differential pressure data acquired in the normal flcw direction (s/n side up- 
stream) after the addition of 5.2 mg of synthetic CONTAMINANT 

AND AFTER 10 HIGH PRESSURE (10,000 PSIA NOMINAL) GN2 IMPACT 

test descriptioncycles. test specimen (s/n 028) inlet pressure = 1000 psia 

(NOMINAL) . 

TtST SPECIMEN INLET CONDITIONS 
*### * » o * * * « ****** # » e e »«««« «««#««« « «« « tt 


TABLE 

Flow rate versus 
TEST number 15 PART 28I 


PRESSURE 

iPSlAt 

AVG 
itMP 
<DEG. F) 

AVG 

flow r a t £ 
Iacfm) 

GROSS 

DlFF* PRESS 
primary 
(PSID) 

GROSS 

D1FF. PRESS 

secondary 

TPSId) 

AVG GROSS 
OIFF. PRESS 
ipSidT' 

tare 

OIFF. PRESS 
(PSlD> ■' 

NET 

diff. PRESS 
(PSiof ” 

10 of.? 

56.7 

.0*27 

119.0** 

119.044 

l]9.o** 

•0.000 

il97o‘4* 

1007.? 

58. 0 

.03?2 

10*.5o6 

lfl*.5o6 

10*.50S 

-0.000 

10*.5o6 

100?.? 

87.7 

. 0335 

88.200 

88.7p4 

88.452 

•0*000 

88,452 

101)7.9 

57.7 

. 02?5 

74.543 

74,798 

74.670 

-0.000 

74.670 

1007.? 

58.o 

.02*6 

59.232 

59.627 

59.42? 

•0.000 

59.430 

1007,? 

58.5 

.0l?8 

44.363 

45.089 

**.?76 

•0.000 

44.976 

1007.9 

58.9 

.01*7 

31.172 

31,283 

31.228 

•0,000 

31,228 

1007,? 

59.3 

.0125 

25.71? 

25.756 

25.73§ 

•0.000 

25.738 

1007.9 

59.8 

.0101 

19.686 

19.665 

1?.67S 

-0.000 

19,676 

1007.9 

80.6 

.00*7 

12.02? 

12.0*0 

12. 03* 

■0.000 

12,634 

1007.9 

81.9 

.00&7 

11.912 

12.0*0 

11,976 

•0.000 

il.976 

1007.9 

-?*0 

• 010* 

20.266 

20. *12 

20.33? 

-0.000 

20.339 

1007.9 

82.0 

• 0l?2 

24.84? 

25.009 

24.92? 

-0.000 

24.929 ~ 

IOOT;? 

Si .8 

♦ oiSo 

31,984 

32.1*7 

32. 066 

•0*000 

32,066 

1007.9 

Si .3 

.01?8 

44.863 

**.773 

*4.818 

-0.000 

44 ,818 

1007.9 

60.6 

.02*6 

58.980 

58.995 

58.988 

•0.006 

58.988 

1007,9 

80.0 

.02?0 

73.038 

72.901 

72.970 

.0.000 

72.970" 

1007.9 

59.3 

.0337 

89.076 

89.020 

8?. 048 

•0.000 

69.048 

1007,9 

58,7 

.0382 

104.190 

10*. 190 

104,190 

•0.000 

104.196 

1007,9 

57,9 

,0*35 

122,837 

122.837 

122.837 

.0.000 

122,837 


|A r E OIEF. PrE s s a 

-1.6*000E-0* ♦ 

-1.2693'OE-o? 

1ACFM) ♦ 2.48070E-01 

<ACFM>**2 ♦ 

0" (ACFM)**3 

— 
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TEST NUMBER 12 


TABLE 40 CONTAMINATED CONDITION - FLOW BATE VERSUS DIFFERENTIAL PRESSURE. 

FLOW RATE V? RSU § DIFFERENTIAL PRESSURE data acquired in the NORMAL flow DIRECTION (S/N SIDE UP- 
STREAM) AFTER THE ADDITION OF 5.2 MG OF SYNTHETIC CONTAMINANT 
AND AFTER 10 HIGH PRESSURE (10,000 P3IA NOMINAL) GN 2 IMPACT 
PART 2il TEST OESCRiPTIONcyCLES. TEST SPECIMEN (S/N 028) INLET PRESSURE = 1000 PSIA 

(NOMINAL) . 


TEST SPECIMEN INLET CONDITIONS 


pressure 


TEMPERATURE 


flow Rate 

«*««««#* «{*««««###*«>«{*«# »*««««**«««* 


NET DIFFERENTIAL PRESS 
«««»«««•««««*«<>««<>«*«« 


KG/SQ CM 

PSlA 

J)EG. K 

DES. c 

DE§. F 

LITERS/ 

MIN' 

acfm 

SCFM 

GNg 

Kg/HK 

GN2 

lb^mr , 

KG/SQ CM 

. _ differential, _ 

.. _£§ip. 

“ 



7o«§§5 

loo?.? 

288.0 

14,§ 

58,7 

84.7 

.0427 

2,992 

5.892 

1?.M0 

8.3696 

U?j044 

TO. 865 

ioo7 a !J 

287.6 

14.4 

SB.o 

75.§ 

. 03 a 2 

2.677 

5.27 1 . 

Hi§20 

7;3475 

104,5 0 6 

70.865 

lgol.? 

. 2?7-4 

14.3 

57,7 

§6.6 

.0335 

2.352 

4.§32 

10.211 

6,2188 

88.452 

TO. 865 

lOOT.y 

287.5 

14.3 

57.7 

58.6 

,02?5 

2.066 

4.073 

8.979 

5.24?? 

74.670 

TO. 865 

1007.7 

287.6 

14.5 

58.0 

48.9 

,0246 

l. 7 ? 7 

3.400 

7.496 

4.1783 

59.430 

70.B6S 

1007.7 

267,9 

14.7 

58,5 

39.3 

,0 1.98 

1.3B7 

2.730 

6.gi9 

3,1622 

44.?76 __ 

TO, §65 

1007.7 

?88,1 

14.? 

58,9 

29.2 

.0147 

1.032 

2.032 

4.480 

2,1955 

31.228 

70.865 

1007.7 

2§8.3 

15.2 

59.3 

24.§ 

.0125 

.874 

1*?21 

3.7?5 

l.§0?5 

25,738 

70.885 

IOOT.7 

288.6 

15.4 

59,8 

?0*0 

.0101 

.70§ 

1.394 

3. 0 7? 

1.3833 

19.676 

TO. §65 

1007.7 

289,1 

15.? 

§0.6 

13.2 

.0067 

,466 

.?i' 

2.022 

.5661 

12.034 

TO. §65 

1007.7 

289,8 

16.6 

§1.9 

13.2 

• 00§7 

.465 

.?i* 

2*o 17 

.5420 

..11,276. . 

-.70,865 

1007.51 

289, 8 

16.7 

§2.0. 

?0.4 

,0104 

.722 

1.422 

3.134 

l.§300, . 

— 20,339; 

TO. §65 

1007,7 

289.8 

16.6 

§2.0 

24.1 

.0122 

.849 

1.673 

3.688 

i.7s?7 

2§.??? 

70.865 

-loot.? 

,-2 8 V 

. . 1§.§ 

§1. 8 

2 9 *§ 

•°1 5 ° 

1.046 

2.06j 

4.543 

2.2545 

. 32*?§§ 

70,865 

..ip.7.7„ 

.. ,2§?.4 

16.3 

§1,3. . 

. 3?.0 

,01?8 

1,377 

2.7ll 

5.977 

3.1510 

. 44,0 18 

70.§65 

100T.7 

2§9.(J 

15.? 

§0.§ 

48. 6 

.0246 

1.71? 

3.382 

7.456 

4.1473 

58.988 

70.865 

1U0T.7 

288.7 

15.5 

§0-0 

57.3 

• »29o 

2.023 

3.964 
. *" 

6.783 

5.1303 

,.72«?70 

70.865 

1007.7 

288.3 

15.2 

59,3 

66*8 

.0337 

2.358 

4.643 

10.236 

6.2607 

89.048 ^ 

70.865 

1007.7 

288.0 

14. § 

5§.7 

75.7 

.0382 

2,673 

5.263 

11.603 

7,3253 

10§*1?0 

70*865 

«*««>« 

lOpT.7 

.,.287.6 

14*4 

*«««** 

57.9 

«««««« 

06*4 

• 0435 

3.050 

6*0fl5 

13*240 

8.6363 

122*037 


ioofif " 

288.5 

15.4 

59.6 

- — .r 















.000 ' 

"To" 

.7 

,7 

1.3 

DEVIATIONS 
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TABLE 41 CONTAMINATED CONDITION - FLOW FATE VERSUS DIFFERENTIAL PRESSURE, 

FLOW RAT e VERSUS DIFFERENTIAL PflgSSUR £ DATA acquired in the normal flot DIRECTION (S/N side upstrea" ) 

AFTER the ADDITION OF 5.2 MG OF SYNTHETIC CONTAMINANT AND 

_ , _ „ „„ „ , _ AFTER 10 HIGH PRESSURE (10,000 PSIA NOMINAL) GN 2 IMPACT 

TE^T NUmrEK 12 PART 20J [EST DESCRIPTION CYCLES, TEST SPECIMEN (S/N 028) INLET PRESSURE = 415 PSIA 

(NOMINAL) . 

FLOVWeTeR CONDITIONS TgSI specimen INLeT CONDITIONS 

(Hunt******#***##********#******##***#. 

FLOWr-if, J. £ R On= FLOKM E TgR TWO 


FLOW R A Te 

PR L ?5URt 

Temp 

FLOW R A T E 

PRESSURE 

Temp 

pressure 

avg 

temp 

AVG 

FLOW R a Te 


(acfm)- 

(P!>lA). 

(DEG. F> 

(ACFm) 

(PSI A> 

(UE6 • F) 

' tPSlAJ 

(OEG. F) 

(a_cfm£ _ 

- -t- 

.S 9 

?0«4 

69 • | 

« 6 1 

4 9 *3 

69.8 

4i4.8 

69.5 

* oT I s 


• 5q 

S(,.8 

60.* 1 

• 50 

49.9 

69.9 

414.2 

69.5 

• 06 q 6 


.40 

6y .4 

60.g 

• 40 

99.9 

7g . j 

413,5 

69.6 

•0487 


.31 

= 0.2 

69?4 

.31 

49.9 

2 

413. S 

69.8 

.0374 


.26 

49, 9 

69* 7 

• 25 

49.5 

7 s-,. 4 

413.5 

70.0 

.0307 


.21 

• ?ya 

69.0 

.20 

49.9 

70.6 

413.5 

70.2 

.025.0 . _ 

- - l 

.14 

=0.1 

70.-2 

• 13 

49.9 

70.8 

413,5 

70.5 

.0165 

.14 

49,9 

7C.7 

.13 

49,5 

71.2 

413.5 

70.9 

.0163 


.21 

49.7 

70.6 

.21 

49.3 

71.2 

4 l3.S 

7Q.? 

.0251 _ 


.26 

=0.2 

7j.6 

.25 

49.9 

71.2 

413.5 

70.9 

.0309 


.31 

?0. 1 

70.6 

.31 

49. S 

71.3 

412.9 

70.9 

.0371 


.41 

=0.2 

70.4 

.61 

49,5 

71.4 

412.9 

70,9 

• 0491 

"1 

.50 

= 0.1 

7i)«3 

.50 

49.2 

71.3 

412.2 

70.8 

.0601 


.60 

= 0.6 

7u*4 

. 60 

49.3 

7 1 • 3 

411.6 

7O?0 

.0725 
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TEST NUMBER IS 


TtST Specimen inlet conditions 

* **««***■»* »»**«<*•»»«* fr* * ft ft 


TABLE 41 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


PART 28J 


TEST DESCRIPTION 


CONTAMINATED CONDITION - FUW RATE VERSUS DEFERENTIAL PRESSURE 
DATA ACQUIRED IN THE NORMAL PLOW DIRECTION <S/N SIDE UPSTREA-.) 
AFTER THE ADDITION OF 5.2 MG OF- SYNTHETIC CONTAMINANT AND 
AFTER 10 HIGH PRESSURE (10,000 PSIA NOMINAL) GNj IMPACT 
CYCLES. TEST SPECIMEN (sA? 028) INLET PRESSURE - 415 .PSIA 
(NOMINAL) . 


CROSS CROSS 


PRESSURE 

'<psIa> 

AVG 
j £MP 
<olg. fj 

AV 6 

FLOW R A Te 
(ACFM) 

DIFF. PRESS 
PRIMARY 
(PSID) 

DIFF. PRESS 
SECONDARY 
IPSID> 

AVG GROSS 
OIFF « PR£Ss 
(PSID) 

TARE 

DIFF. PRESS 
(PSID) 

NET 

DIFF. PRESS 
(PSID) 

' 474'.? 

69.5 

.1)718 

266.831 

26b. 83i 

266.831 

• 001 

2667830 ' “ 

4i4.H 

69.5 

• I)6y6 

185.393 

185.393 

185.393 

•000 

185.392 

413*3 

o9.6 

.(.487 

129.938 

129,638 

129.83? 

♦000 

129.637 

413*3 

69 2 B 

.(374 

89.5ft5 

69 .435 

89.470 

•000 

89.469'’ ' 

413.9 

'o*o 

• 03l;7 

68.953 

69.233 

69.(43 

• OOO 

69.042 

413.3 

'0£2 

• 0280 

51.668 

52.108 

51*926 

•000 

51.927 

413,3 

(Q~S 

.0185 

30.99(5 

31,i 72 

31,035 

-0.000 

31,034 8 

413, a 

1 0,9 

.0163 

30.6S0 

31.399 

30.774 

-0,000 

30,774 

413,3 

' 0.9 

.0231 

52.798 

53.135 

52.966 

.000 

52,966 

413.3 

'U.9 

,0309 

69.103 

69.549 

69.326 

.000 

64.325 

412.9 

(0.9 

-0371 

68.755 

89.119 

88.937 

•000 

88.936' 

412.9 

'0-9 

.0491 

132.995 

132.995 

132.99b 

•000 

132.994 

Ai2.2 

■'O.B 

-0 6 01 

186.024 

186.024 

166 . oH^ 

.000 

186.023 ‘ '1 ■ 

4ll.b 

'0-8 

.',725 

266.831 

26b. 83 j 

266.831 

.001 

266,830 


J.ARt DIFF. PRESS = 

-3.40000E-O5 + 

-4.4400OE-04 

UCFm) + 1 .509336-01 

(ACFw)«*a + 

0 ( ACFM ) **3 

- *- 
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TEST NUMgEK 12 


TABLE 41 

FLOw rAtE VERSUS nIFFE.RENfl<:L PrEs 3 UrE 


Part 28j Test description 


CONTAMINATED CONDITION - FLOW RATE VERSUS DIFFERENTIAL PRESSURE 
DATA ACQUIRED IN THE NORMAL FLOT DIRECTION (3/n SIDE UPSTREi-I) 
AFTER THE ADDITION OF 5.2 MG OF SYNTHETIC CONTAMINANT -AND 
AFTER 10 HIGH PRESSURE (10,000 PSIA NOMINAL) GN 2 IMPACT 
CYCLES. TEST SPECIMEN (S/N 028) INLET PRESSURE ° 415 PSIA 
(NOMINAL). 


TEST specimen INLET conditions 

ft* «<*«<*«« ft** ft#*# ************ ***** ft** ft*** ******** 


NET DIFFERENTIAL PRESS 

ft********************* 


PRESSURE 


ierfHERATUHe 

****************************** 


flow rate 

************************************************* 







liters/ 



bH2 

6N2 

KG/Sq CM 


i/SQ CM 

- P31* 

U£<i» K 

D£8. C 

des. f 

MIN 

ACFM 

SCFM 

K6/HK 

Lti§/HR 

differential 

psip . 

2?. 165 

4l;.e 

294.0, 

2(,.“ 

69.5 

57.5 

. ,‘718 

2.030 

3.?9o 

8_.8lo 

18.7600 

266.830 

2?. 11? 

4^4,2 

294,-. 

20.° 

69,5 

48.4 

. -j6ij6 

1.7 0 8 

3.364 

7.4lS 

13.0344 

185.392 

2?.0T3 

4l4t? 

294.1 

20.9 

69 , 6 

38.8 

. b 487 

1.37l 

HiToo 

5.952 

?*1 2 §5 . 

,129.837 

2?.o73 

413.P 

294.2 

21 .0 

69,8 

29.8 

.,.374 

1.1)53 

2.073 

4.571 

6.2903 

89,46? 

29.073 

4-13.3 

294.3 

21.1 

7fl . 0 

24.5 

• 03y7 

.864 

i .To? 

3.751 

9,8541 

69,042 

2?,07J 

413.= 

294.4 

21.2 

7q , 2 

19.9 

♦ v2^o 

• 7q2 

1.381 

3 ,1)46 

3.6508 

. 514*21 _j 

2?.07? 

913.3 

294. S 

21.9 

Ta.s 

13.1 

»vl=5 

.463 

• ?12 

2.011 

2.18.19 

31.034 . 

2?. 073 

913, P 

294.8 

2l.o 

To.9 

13.3 

.0163 

.457 

.?oi 

1 .966 

2.1636 

30.774 . 

2?. 073 

913,= 

294.8 

21.0 

To. 9 

20.0 

,02=1 

.706 

1.389 

3,o63 

3.723? .. 

S2.?66 

2?.07J 

91?.= 

294.8 

21.“ 

To.9 

24.5 

,J309 

.866 

l.ToS 

3.761 

4.8740 

6?.3g5_ 

2?. 02“ 

912.9 

294.8 

21.0 

To. 9 

29.4 

. 0371 

1.039 

2.04= 

4,510 

6.2526 

§8,?36 

2?. 02“ 

912-9 

294.8 

21. = 

To.9 

39. j 

J099l 

1.377 

2. f 1? 

5.97? 

?i?5 0 4 

1„32.??4_ i 

28.982 

912.4 

294.7 

21. = 

To. 8 

47.7 

♦ OSu l 

1.684 

3.3i = 

7.310 

13.0787 . 

186.023 . 

28.937 

411.0 

294.7 

21.0 

7 0.8 

57.4 

, .726 

2.028 

3.992 

8.8ol 

18.7600 

266.830 


***** 

***** 

****** 

****** 








2 ?. 060 

4l J* J 

294*5 

2* *3 

70.4 








.038 


.3 

• 3 

.5 

DEVIATIONS 
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TABLE 42 CONTAMINATED CONDITION - FL Off RATE VERSUS DIFFERENTIAL PRESSURE. 

(LOU RATF VLi'SUb OIF r LHtNT i +L PKcSSURE DATA ACQUIRED IN THE NORMAL FLOW DIRECTION (S/N SIDE UPSTREAM,, 

AFTER THE ADDITION OF. 10.2 MG OF .SYNTHETIC CONTAMINANT AND AFTER 
20 HIGH PRESSURE (10,000 PSIA NOMINAL) GN 2 IMPACT CYCLES. 

Tc=T wUnBtrt 12 PRHT 2«L [eST fJESCRIPTION IEST SPECIMEN ( S / N 028) INLET PRESSURE = 1000 PSIA (NOMINAL) . 

FM>vl£T£R CONDITIONS ' TEST SPECIMEN INLEI CONDITIONS 


hLOWKcl£h UN£ T»'U 


FLOW R A T t 
" IaCFM) • 

PPt?SUH t 

(PPlA) 

Tj.-MP 
(UEt>* F) 

FLOW Hftfe 
(ACI-M) 

Ph t SaUR c 

iPSlA) 

ffMP 

(t)EG. F) 

PPtSSURt 

‘(PSlAl 

A V G 

Temp 

<DES. ’F) 

floh a RaIe 

(ACFMr 

.06 

= (/.£ 

64 *7 

• 9u 

of.9 

6 V.fl 

1011.9 

67.3 

*042? 

.78 

= U ;2 

o Vb 

* b j 

48.3 

i' 0.2 

loll . 9 

65.8 

.0384 

.69 

= 0.1 

b^- J 

• 7'/ 

4=.5 

67.6 

loll. 9 

65.4 

.0339 

.60 

49.7 

6i z y 

• 6 » 

4&*b 

b7* b 

1011.9 

65.2 

• 02?1 

.50 

+ 4 .9 

o'si-b 

.50 

<(.o.9 

67.6 

loll. 9 

65.0 

■ 0246 

.40 

= u .0 

6 / 1 . 9 

.40 

49.9 

67.7 

lull. 9 

65,3 

.0199- 

.3? 

4?.9 

63 . & 

; 3y 

49.3 

60.3 

loll. 9 

65.? 

,0152 

,* 6 

HV b f 

64.5 

. 2 ? 

49.1 

60.0 

1011.9 

66,7 

.0126 

.21 


6 l S#b 

• ^U 

Su . 1 

69.3 

1011.9 

67.5 

.0104. 

.14 

=> 0 . d 

6S;7 

*J 3 

49.9 

69.3 

1011.9 

67.6 

•0Q6? 

.14 

4V.V 

63*{» 

• 13 

4-9*5 

7o . 7 

1011.9 

69.4 

.0068 

.22 

= 0.2 

d7.4 

.21 

49.9 

71.0 

1 oil. 9 

6V.4 

• OloS 

.27 

=v._i 

<>7 ■ v- 

: 2 t> 

49.9 

a-i 

1011.9 

69.3 

.012? 

.32 

= y- i 

67.3 

• 31 

/*y-3 

7 1.0 

1011.9 

69.1 

• 0153 

.41 

49.9 

06 *7 

• 40 

49.3 

7i(_.o 

1011.9 

68,6 

.019? 

.50 

49.9 

6 ;i* 7 

» bU 

48.9 

7a. 1 

1011.9 

67.9 

.0246 

.60 

•*9.9 

oS» o 

.60 

4U.7 

69 . 6 

1011.9 

67.3 

.0293. 

.69 

nv-y 

64 *4 

•7o 

+8.3 

09*1 

loll. 9 

66*8 

•0338 

.78 

4*.y 

63 *.9 

• Hi 

4633 

t) 0.2 

loo 7 .9 

66 . 0 

• 0386 

187 

^v,4 


*.yi 

4y.3 

6 -^ .b 

1^07*9 

65,4 

.0435 
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fi;iT .(Uf'ritK >2 


TABLE 42 CONTAMINATED CONDITION - FLCW RATE VERSUS DIFFERENTIAL PRESSURE. 

f-LOU RATE VERSUS DlFftKE.vTlAL PRt-SSURE DATA ACQUIRED IN THE NORMAL FLOW DIRECTION (S/N SIDE UPSTREAM, 

AFTER THE ADDITION OF 10.2 MG OF SYNTHETIC CONTAMINANT AND AFTER 
20 HIGH PRESSURE (10,000 PSIA NOMINAL) GN 2 IMPACT CYCLES. . „ 
t-.irtT 2tl L fes r DESCHIPUOINceST SPECIMEN (S/N 028) INLET PRESSURE = 1000 PSIA (NOMINAL). 


r^sT ihleT cunijiTiuns 

* * * * * # * fr * « 5 * V * ft * w #« «« r i L Vr * * 


pRtSSUKE 

Ip5Ia)~ 

rVG 

ItMP 
<Ut<5. F) 

,i''G 

flow R«re 
I..C6P ) 

URUSS 

oiff; press 
PH1N„kY 
iPSlj) 

OrU'.SS 

JIFF. PRESS 
& £CL>8-i)aRY 

*VG gross 
D lFF. P^e|s 
( pSlul 

tare 

oiff. press 
"(PS iof " 

NET 

DlFF*' PR e§S 

(psxoj; 

1011.7 

or . 3 

. ri42V 

158.971 

158,971 

158.771 

.0.000 

i 58.171 

1011.7 

6=.H 

..,304 

133.038 

i33,oua 

133.688 

-0.000 

133.668 

lull.? 

oo.4 

,o339 

1</9,66o 

1 >9,068 

1 ti9, 066 

“0.000 

109,668 

lull.* 

8b. 2 

. u 2?l 

86 .44L 

86.7J3 

86.67c 

-0,000 

86,677 ' 

1011.7 

ob.o 

.0246 

06,668 

07.002 

06,042 

-0,000 

66.042 

1011,* 

6=.3 

.0179 

48,361 

46,o7 1 

48.516 

-0,000 

48.516 

1011.* 

Sb.9 

• «1=2 

32.687 

32.6bo 

32.660 

-0.000 

32.66(j 

1011.7 

. 7 


25,011 

25.022 

£5,010 

-0,000 

25.017 

1011.7 

°7.b 

. 0 1 o 4 

18. HU 

16.i'9j 

18,051 

-0,000 

18.851 

1011.7 

or.a 

,00°7 

10.731 

10,66c 

10. *0? 

-0.000 

io.9'6?' 

1011.7 

07,4 

• ooou 

1 0 . 7 0 u 

10.629 

10. '64 

-0,000 

10.765 

1011.7 

07.4 

.010’ 

17. q4j 

19.177 

\ 

19, Uu 

-0.000 

19.110 

1011.7 

07.3 

.1127 

25.474 

25.596 

25,53= 

-0.000 

25.535 

1011.7 

67. 1 

M'1°J 

32.659 

88. S33 

32. 746 

-0.000 

32,746 

1011.7 

oa.6 

.>>179 

48.127 

44.139 

48.064 

-0.000 

48.084 

lull * 9 

o?.g 

• ,'246 

66,557 

| ' 

60.066 

66.621 

”0*000 

66.622 

ion. 9 

5?. 3 

.9273 

87 , 564 

97.861 

87.713 

-0.000 

87.713 

1011.7 

06.fi 

.o33B 

109,660 

109,669 

109.666 

-0.000 

109,668 

1007.7 

06. y 

. 03"6 

134.952 

134.952 

134.952 

-0.000 

134.952 

1007.7 

ufi.4 

.0435 

164.028 

164. >28 

164.026 

-0.1)00 

164.028 

- - - 

1 'rtfft OlFF. 

Press = -i.64uuq£-o4 + 

”1 »2693o£“02 

(ACFM) + 2,48o7oE-01 

(ACFM) 6*2 ♦ 

0 (ACFM) **3 
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TABLE 42 CONTAMINATED CONDITION - FLCM RATE VERSOS DIFFERENTIAL PRESSURE. 

FLOW KATE VERSUS DIFFERENTIAL PRESSURE data ACQUIRED IN THE NORMAL FLCH DIRECTION (S/N SIDS UPSTREAM)' 

AFTER THE ADDITION OF 10,2 MG OF SYNTHETIC CONTAMINANT AND .AFTER 
20 HIGH PRESSURE (10,000 PSIA NOMINAL) GN 2 IMPACT CYCLES, 

TEST IMUH0EH 12 PART ?8L TEST DESCRIPT lOltEST SPECIMEN (S/N 028) INLET PRESSURE =■ 1000 PSIA (NOMINAL). 


TL?T SPECIMEN inlet CONDITIONS net DlFFERENTlAL'PRtSS. 

******** * ***************** *************&***** ft*************************************************** ********************** 

PKtSSURJi_ . , _ !£‘.!OPrtATUH£ . . FLOW RATE 

******* ***w***tt**W ****************************** ************************************************* 


KG/SU CM 

PSlA 

i)EG>* 

UEG . C 

OE.G. F._ 

■ Liters/ 

MIN 

acfm 

.0429 

ScFM 

GN 2 

n 6 /h« 

SN 2 

lbs/mk 

K 6 /SQ CM 
differential 

11*1768 

PSlD , 

7l;l 44 

lull*? . 

292.8 


67.3 

, 8 4«u 

2.967 

b»B4l 

l 2 « 878 

l55.?Tl 

7l.l44 

1171 1-2 

292. u 

18.8 

05.8 

75.5 

.0384 

2.667 

5.252 

11*3 79 

?.3 ?? 2 

133. f?§ 8. 

71.144 

lull.*? 

2?l.< 

]ii,3 

65.4 


• 0 33 9 

2.352 

4*232 

1 U ;211 

T»Tio^ 

10?* 888 

71.144 

. iolil- 

2 9 1*S 

1(3.3 

oS .2 

57 \ti 

; 02?1 

2 . 01 9 

3.976 

8.765 

6.o94o_ . 

86.677 

7l.i44 

i.uiiiS 

2 9 1*3 

it. 4 

65. „ 

48.3 

*0246 

1*7 0 7 

J • J 6 1 

7*4 U 

4.6995 

66,§42 

71.144 

loll*?. 

. ?9l*7 

1 tf.f 

65.3 

_39^i 

.0199 

1.38u 

2 ;TiS 

6.988 

3*9110 

48.616 , 

71.144 

1011 .? 

292.0 

18 . o 

65.9 

29.? 

.0152 

1.054 

2,1)76 

4.577 

2.2962 

32,66o 

71.144 

lull.? 

292.4 

19.3 

66.7 

24,6 

.0126 

.875 

l.f ?8 

?.??6 

1.7588 

25,017 

71.144 

loll.? 

292.9 

19. { 

67.5 

2u . 3 

.0104 

.7l7 

1.911 

3.111 

1.3254 

lg.gsi 

71.144 

loll.? 

29 j ,o 

19.9 

67.8 

13.4 

.0069 

.474 

.934 
•**' ■* 

2.059 

,7670 


71.144 

loll* ? 

293.9 

2 (..8 

09.4 

13.3 

• OO&ti 

.469 

•924 

2.037 

• 756B 

10.765 

71.144 

ion*-; 

294.1. 

2 ( 1.8 

09.4 

2y.5 

.oioS 

.723 

1.423 

3.138 

1,3436 

IfaiJt II 

71.144 

lull.? 

293,9 

20 . f 

o9, j 

25.2 

.0129 

,89 2 

1.IS2 

3.670 

1,7953 

25.535 

71.144 

lyUi- 

293.0 

2 .J.P 

o9» i 

29*9 

• 0 1 53 

1 * Ij5& 

2*u7/ 

4.579 

2.3 0 23 

3?«?t6 . 

71.144 

_ _lUlij? 

293.3 

2t).3 

bB .6 

i9,o 

.0199 

1 . 3 7 6 

2 * To 9 

b.97 ? 

3.38 0 7 

48 # U84 

7l.l44 . 

101 ij? . 

293.1 

19.9 

67.9 

46.1 

.0246 

1 . 6?8 

3.343 

T*3 7 0 

4.684u 

66 . 622 , 

71.144 

lull*? 

29g.a 

1 9.0 

67.3 

57 .3 

• 02 y :i 

2.025 

J* 98 ' 

8.79(j 

6 ♦1668 

8T./13 

71*144 

U-li*? 

2?2.5 

19.3 

o6.8 

b6,3 

.0336 

2.340 

4. So/ 

10; 157 

7. Jio4 


70* 8 6s 

loo/; 9 

292.1 


06 . u 

7 

^(j3<3u 

2.6b8 

b*2S3 


9,488i 

136;?5? 

7i>.66S 

***$* 

A ««l 

2?l;7 

***** 

l3« o 

****** 

**<j#** 

ug.i 

i 1)433 

3*009 

6l?2u 

l?io 5 l 

ll; 5 323 , 

l64;02 8 . 

71*11? 

i u i i ■ ° 

292.6 

19.5 

o7.l 






. 

* 

♦ 050 

4 t 

.( 

.< 
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T=ST NUMBER 12 


TABLE 43 

flow rat e Versus different i *l pRessur e 
part S gM test description 


CONTAMINATED CONDITION - FLOW RATE VERSUS DIFFERENTIAL PRESSURE. 
DATA ACQUIRED IN TRE NORMAL FLCW DIRECTION (S/N SIDE UPSTREAM} 
AFTER THE ADDITION OF 10.2 MG OF SYNTHETIC CONTAMINANT- AND AFTER 
20 HIGH PRESSURE (10,000 PSIA NOMINAL) GN2 IMPACT CYCLES. 

TEST SPECIMEN (S/N 028) INLET PRESSURE - 415 PSIA (NOMINAL). 


FLOWMETER CON 0 lTlOIMS 


T E ST specimen iNLeT COfiglTlONS ‘ 


floater o-vi: flowmeter two 


flow rate 
' UCFM) 

PRESSURE 
. ifiaiAl ... . 

Tfmp 
(PEG. F) 

flow Rate 
(ACFU) 

PRESSURE 
.. JPS I a) 

temp 

(l)EG. f) 

PRESSURE 
' <PS1a> 

AVG 
fEMP 
(DE§. F) 

AVG 

FLOW R A TE 
(ACfttL. 

.Sq 

Sy.4 

7( r .7 

• So 

4 9,S 

76,7 

4,5,7 

75.7 

• 0*0? 

.41 

=0.4 

T‘t • 7 

.40 

50,0 

76.7 

415,7 

75.7 

.0469- 

.31 

= 0,4 

75. 0 

.30 

59.0 

76,9 

415,7 

76.0 

•0379 . 

.26 

= 0.1 

75.1 

.25 

49.6 

77.. t 

415.7 

76.0 

.0309 

.21 

= 0.2 

75; 3 

•20 

30*0 

77.0 

415.7 

76.2 

♦.0250 

• 1S._ . 

=y.2 

75,9 

.14 

50.0 

77.2 

415.7 

76.5 

.0170 . . 

.22 

Su.l„ 

75*9 

.21 

49,8 

77,2 

415.1 

76.5 

.0256 

.26 

= J,2 

75,9 

.25 

50.0 

77.2 

415.1 

76,5 

.0310 

.31 

A9,9 

75.7 

.31 

49,4 

77,2 

414,4 

76,4 

, ,037.0 

.40 

=v.2 

75.6 

.40 

49.6 

77.1 

414.4 

76.3 

.0486 

.45 

=</,2 

75.5 

.45 

&9,4 

76.9 

4l3. 8 

76,2 

.0544' 

.50 

=0.1 

75.5 

.50 

49.2 

76.9 

413.1 

76.2 

. . 0599 


(; 
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TABLE 43 CONTAMINATED CONDITION - FLOW FATE VERSUS DIFFERENTIAL PRESSURE 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE DATA ACQUIRED IN THE NORMAL PLOT DIRECTION (S/N SIDE UPSTREAM; 

AFTER THE ADDITION OF 10.2 MG- OF SYNTHETIC CONTAMINANT-AND- AFTER 
20 HIGH PRESSURE (10,000 PSIA NOMINAL) GN, IMPACT CYCLES. 

T'-ST NUMBER 12 PART 2BM TEST DESCRlPTlONrEST SPECIMEN (S/N 028) INLET PRESSURE » 415 PSIA (NOMINAL) . 


TEST SPECIMEN INLET CONDITIONS 
*******»**«*****•****■»#«**•****»*****■»****» 



AVo 

,\V6 

gross 

OIFF. PRESS 

SR“SS 

IlIFF. PRESS 

aVg gross 

• tare 

NET 

PRESSURE 

ie MP 

FLO*' R A T E 

PRIMARY 

s Ec9 m da r t 

DIFFj E r eI s 

diff. press 

DIFF. PRESS 

( P S I A r 

<ote. f> 

(ACpM) 

<pSI„> 

fp5li)> 

(PSI D ). 

<PSI D > 

<psi d ) 

415.1 

75. 7 

, (|6US 

248.628 

24U.6PB 

248,620 

.000 

248.628 " 

415. t 

75.7 

,i>4«9 

1 54.24« 

154, 24 R 

154.246 

.000 

154,246 

415,7 

76.0 

.03?0 

94 , 59 U 

94.59() 

94.590 

.000 

94.590 

415. T 

7o .(i 

.1)309 

Tl .562 

71.23? 

71,147 

,000 

7l,i46 

415. 7 

7b, 2 

. 0250 

51.395 

51,662 

51.526 

.000 

51.528 

415.7 

76.5 

. OlT 0 

29.6B5 

29. 9. ,2 

29.793 

• ooo 

29.793' 

415.1 

76, f 

. ,256 

52.900 

53.24() 

53 • q7u 

• 000 

§3.069' 

4l5.t 

76.5 

* 0 3 1 0 

Tl.437 

7 1 .548 

71.492 

•000 

7 1*492 

414.4 

?6.4 

• 037.' 

95.222 

9 ■>. 222 

95.222 

• 000 

95.221 

414.4 

76,3 

. 0466 

163.301 

153.301 

153.301 

.000 

153,301 

413.0 

76.2 

. 544 

192.442 

192.442 

192.442 

.000 

192.442 

413.1 

76.2 

.0599 

244.209 

244. 2( 9 

244.209 

• ooo 

244.209 


], ARE OIFF. 

press = -3.4coooE-o5 + 

-4.4400fiE“04 

(ACFM) + ).5o933E-0l 

( ACFM) *®H + 

o (ACFM) 4*3 



L 
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TABLE 43 CONTAMINATED CONDITION - FLOW FATE VERSUS DIFFERENTIAL PRESSURE. 

FLO w Ra t E v£R s ((S DIFFERENCIAL PRESS^E DATA ACQUIRED IN THE NORMAL FLCW DIRECTION (S/N SIDE UPSTREAM) 

AFTER THE ADDITION OF 10, 2 MG OF SYNTHETIC CONTAMINANT AND AFTER 
20 HIGH PRESSURE (10,000 PSIA NOMINAL) CN 2 IMPACT CYCLES. 

TrST I'lUMftpK 12 PART J8M TEST DEScRlPTlOfiRST SPECIMEN (S/N 028) INLET PRESSURE = 415 PSIA (NOMINAL), 


test specimen inlet conditions 

***•& fi ttfl- * # tf ***** *** * » ** » ****** tt * * * * * ** tf * **** * * * ** ** * ***** * **** ***** **** **** *** **** *** ****** ft ** 


NET DIFFERENTIAL PRESS 


PRESSURE IE.'FratURE FLoH rate 

******************* ****************************** ************************************************* 


kg/sq c m _ 

ps\* 

OCG. K 

DEG. C 

deg. f 

LITERS/ 

a|*N 

4CF„ 

scf M 

UN? 

kB/Hr 

GNh 

KG/SQ cm 
DIFFEREmTIAl- 

PS. 1 .? 

2 9 .22? 

4)5, ( 

297.5 

. 24.3 

75.7 

48.1 

..j6)3 

1.7(10 

3.34/ 

7.378 

l7.48 0 3 

248.628 

29,22? 

*1 = , 1 

297.4 

24.3 

75.7 

38.7 

, ? 489 

1.368 

2,694 

5.94 0 

10*6447 

154,248 

29.22? 

41s./ 

297.6 

24.4 

7 A , C- 

29.3 

.0370 

1.03„ 

2.040 

4.49? 

6*6503 

94.5?0 

29.22? 

413. / 

297.6 

24. b 

76,1) 

24.5 

.I)3j9 

.864 

1.7fll 

3.749 

5,0021 

71.146 

29.22? 

41b. ( 

297.7 

24.5 

76.2 

19,8 

* j£5(] 

.7(0 

1.37? 

3. (,39 

3.6328 

51.52B 

2?. 22? 

4 lb . / 

2.97,9 

24.7 

76.5 

13.5 

.Ol7o 

,476 

,9 3 ? 

2. 065 

2.0946 

29,793 

29.183 

4]&,1 

297.9 

24.7 

76.5 

2(1.2 

.0258 

.714 

1.4o5 

3.100 

3.7312 

53.069 

29,183 

415.1 

297.9 

24.7 

76.5 

24.5 

,031(1 

.865 

1 .7q3 

3.755 

5,0264 

71.492 

29.138 

414,4 

297.8 

24.7 

T6 4 4 

29.2 

.037 9 

1,032 

2,031 

4,478 

6.6947 

95.221 

29.138 

414.4 

29 7.8 

?4.6 

76.3 

38.3 

.0486 

1.353 

2.665 

5.875 

10.7781 

153.301 

2?. 092 

413.8 

297.7 

2 4.8 

76.2 

42.9 

,0544 

1.514 

2.981 

6.57J 

l3. 5 300 

192.442 

2?. 046 
***** 

4i3,i 

***** 

297.7 

(HHHS4 

24.5 

****** 

76.2 

****** 

47.2 

. i)599 

1.665 

3.279 

7.228, 

17.1696 

244. 2q9 

29,179 

4]S,u 

297.7 

24. A 

76. P 








.051 

* ( 

.1 

• I 

,Z 

DEVIATIONS 
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TF3T NUMBER 12 


TABLE 44 

FLOW P A T£ VERSUS DIFFERENT I a L PRESSURE 


CONTAMINATED CONDITION - FLCW RATE VERSUS DIFFERENTIAL PRESSURE. 
DATA ACQUIRED IN THE REVERSE FLCW DIRECTION (S/tt SIDE DCWN 
STREAM) AFTER COMPLETION OF THE FORWARD FLCW TESTS AND AFTER THE 
ADDITION OF 5.3 KG OF SYNTHETIC CONTAMINANT AND 10 HIGH PRESSURE 


part ?bor 


(10,000 PSIA NOMINAL) GN 2 IMPACT CYCLES. TEST SPECIMEN 
TEbT DESCRIPTION^ 028 ) XRILET PRESSURE - 1000 PSIA(NOMINAL) . 


. , . FLOWMETER CONDITIONS TEST SPECIMEN INLET CONDITIONS 

FLOfcNtlEK ONE FLOaMETER T'vO 


flow r 8 te 
(aCFM>‘ 

PntSSURt 
tPSiTti ' 

TEMP 
(uCO* F) 

flow R a t E 
UcFH) 

PRESSDRf 

' tPSts) 

TfrtP 
(DEG* F) 

PRESSURE 
' |PSIa> 

avg 

temp 

(DEG. F) 

AVG 

FLOW R A Tg 

’(acfm)' ' 

’ -1 

.87 

=u.l 

7 ‘5.5 

.91 

47.6 

Oil. h 

1-17.2 

78,0 

.0426 


.78 

= -•1 

74*4 


48*4 

79.9 

1-17.2 

77.2 

• 0364 


• 69 

51 .1 

73. r 

•7 1 

4 R . 4 

79*3 

1 U 17.2 

76 . 6 

.033? 


.60 

=y ,2 

73.5 

.61 

48.0 

79.1 

1017.2 

76,3 

.0294 

’ 

.50 

=0,4 

7?, K 

,5c- 

49.5 

79.1 

1 -‘ 1 7 . 2 

76.3 

.0246 

- 

.41 

= u',4 

73.6 

,4V 

49.5 

79.1 

1 >17,2 

76.4 

.0198 

J ' 

.31 

= u ,2 

74.? 

.30 

49.5 

7 = . 3 

1-17,2 

76.7 

.0151 


.26 

= U.l 

74.6 


49.5 

79,5 

1-113.2 

77.0 

.0128 


.21 

= C .4 

74 • s* 

. 21 ) 

49,9 

73.6 

1 Ol7 .2 

77.3 

• 0103 


• 14 

= 0.2 

7?. 7 

•1 3 

49.9 

79.9 

1017.2 

77.8 

>0068 


• 14 

49.7 

74*7 

• 13 

49.2 

■j.4 

1017.? 

76. 5 

.0067 


.22' 

= 0.4 

74.4 

.PI 

49.9 

R 0 .3 

1-117.2 

78.4 

• 61o5 

■ 0 

• 2 6 

4^.7 

76. . 

.pb * 

49. p 

' i *2 

1.17.2 

78.2 

•012 7 


.31 

5 V.l 

75.7 

.31 

49.3 

* i. .1 

1017.2 

77.9 

.0152 


.41 

5 V.l 

7- ( .9 

• 40 

a9.? 

79.6 

1U13.2 

77.3 

.0199 


.SO 

^9.9 

73. o 

•S u 

a 9..j 

79.1 

1 013.2 

76.5 

.02 4 6 


.59 

= o.l 

73. ■ 

.60 

4(1 . 8 

78,5 

1013.? 

75.8 

.0290 


.69 

= 1 .2 

7?‘ J 

• 70 

48.6 

77.9 

1- 13.2 

75.0 

.0339 

-i 

.78 


?r? 

.Rj ' 

40 • 4 

77 . 1 

1-13.2 

74«1 

*0386 


.87 

HV,«» 

7 .4 

•91 

47 *4 

7k. 3 

1 '09«2 

73.4 

•0429' 

i 
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T'ST •'U,v ,l E« 12 


TABLE 44 CONTAMINATED CONDITION - FLCW RATE VERSUS DIFFERENTIAL PRESSURE. 

DATA ACQUIRED IN THE REVERSE FLOW DIRECTION (S/N SIDE DOWN 
FLOW Pat? VERSUS fj IFFERE'VTK.L PRESSURE STREAM) AFTER COMPLETION OF THE FORWARD FLCW TESTS AND AFTER THE 

ADDITION OF 5.3 MG OF SYNTHETIC CONTAMINANT AND 10 HIGH PRESSURE 
(10,000 PSIA NOMINAL) GN 2 IMPACT CYCLES. TEST SPECIMEN 
P a RT 2*0* T E ST DEsCfljp-i-jM^/N 028) INLET PRESSURE = 1000 PSIA (NOMINAL). 


TtST SPECIMEN lNL^T cOrtj.J HONS 


PRESSURE 

AiV(- 
I EMP 

( L't 6 » F) 

'iVO 

FI 0*1 K„T f 

( ,cFm) 

0 R 9 SS 

OIFF. PRESS 
palrt^RY 
C-'SXO) 

;h ,SS 

Li IFF . 3RESS 
3£cO , ’ i 0aRT 
(PS 10 ) 

AV 6 GKUSS 
IlIFF* PRe^S 
(PSIl/) 

TARE 

l)IFF. PRESS 
[PSIl)) 

NET 

dIFF. PRe ss 

(PS ID). i 

10 lT .4 

Hi., 

. ,<t26 

125,64* 

125.64,, 

125. H4 t 

- 0.000 

125.840 


n.? 

, 3»4 

1 C 0 . 1 1 0 

1 J.-.llt) 

1 0 9 • 1 1 u 

-o.ooo 

109.110 

ioi?.<: 

in ,6 

. 33? 

42,569 

9,-- ,c-96 

92.033 

- 0.000 

92.633 

1017. t 

In . 3 

. . 2 ?-* 

74,722 

7-. 9)4 

76.«l8 

- 0.000 

76.8l8 

1017, E 

l’>, i 

. 246 

6v.?7l 

6 J .447 

61.209 

- 0.000 

61.209 

lOl^.c 

(A. 4 

.Ll* k 

46,b42 

46 , 7t 1 1 

46,626 

- 0.000 

46.627 j 

1G17.E 

(6.7 

. 1 ^ 1 

93.0fl4 

33,296 

33.l9o 

- 0.000 

33,l9fl 

l°l3*2 

77.. 

• ‘i 2 K 

? 7.U0O 

: ' .'‘Os 

2 7.04^ 

- 0,000 

g7 «04g 

1017, 6 

(7.3 

.01-3 

2-J.63S 

2 i ,7ntl 

20.726 

- 0,000 

20 .? 2 ? 

1017 . 2 

77. A 

, 0 f. 6 P 

12.516 

12.577 

12.546 

- 0.000 

12.546 

1017. H 

7H,S 

.o: bl 

12,34! 

l2.52._i 

12,431 

- 0.000 

12.431 

1Q17.P 

lli . 4 

.01 5 

ai.i* rt 

21.342 

21.245 

-o.ooo 

21.245 . j 

1017. 2 

ft'.? 

.. 127 

26.71, 


26.811 

- 0.000 

26 . 8 n 

1017.2 

77.9 

. -15? 

33,431 

33.7 o 

33,565 

- 0,000 

33.566 

1013,2. ... 

77.3 

,vl?? 

46.816 

46,9*27 

46,671 

- 0,000 

46,871 

1013.? 

76.5 


60.721 

61.151 - 

60.926 

- 0.000 

60.926 

1013.2 

1 s.u 

.o29r 

7S.47J 

75.9*7 

75.720 

- 0.000 

75,720 

1013.2 

IS. 

. l 139 

92.814 

93.3 2* 

93.-173 

-o.ooo 

93.073 | 

1013.2 

74. 1 

. i)3'16 

119,373 

11 j. 17,3 

110.373 

- 0.000 

110.373 

1009.2 

73.‘« 

, *429 

127. 102 

127.1,2 

127.102 

- 0.000 

127.103 

1 


JApt o IFF. 

PRE?S = -1,640006-04 + 

-).2693i>fi-02 

(aCFM) + 2.43070E-01 

(ACFM)*»2 + 

0 ( ACFM) **3 

■» 

• 1. A J 
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TABLE 44 CONTAMINATED CONDITION - FLOW RATE VERSUS DIFFERENTIAL PRESSURE. 

DATA ACQUIRED IN THE REVERSE FLCW DIRECTION (S/N SIDE DOWN 

FLO:.' HATE VL.t:bUS DIFFERENTIAL PklSSUHE stream) after completion of the forward flow tests and after the 

ADDITION OF 5.3 MC OF SYNTHETIC CONTAMINANT AND 10 HICK PRESSURE 
(10,000 PSIA NOMINAL) OH, IMPACT CYCLES. TEST SPECIMEN 

Tr*>f i j ui*nert i? part saoi? test descwiptioi^s/n 028 ) inlet pressure = 1000 psia (nominal). 


TF-.3_r SPECIMEN inlet CWfOlTlOMS 


PRESSURE 


PEit«JUf«£ 

*««*«*«»«««»«««««*«««*«*»««* ** 


FLOd K aTEl. 

■» tt*H- ft * * <H» «■ tHHMt* 


NET OIFPERENTIAU. PRESS 
««#««««*«* 


KG/SQ CM 

f>5T “ 

or.;, k 

DEO, 0 

UES. F 

LIT' Kb/ 
MI IN 

mCFM 

SCFM 

b)N2 

KS/HK 

6N2 

LtlS/HR 

Kfi/SO CM 

differential 

PS ID" '! 

7i.5 l 9 

loi 7 -^ 

2 90. 7 

25.= 

TW.i, 

u 2-'2 

. ,43 V 

2.^02 

5.7 j » 

12-599 

8,8474 

125. §4 0 

7l • 5j 4 

Ifll 7-C 

?9-.? 

25. L 

77 * 2 

74*2 

. 3^4 

2*6 24 

5. 1 66 

11* 3 9 0 

7.67J2 

io 9 *uo 

7l.5l4 

1 J 1 7 • £ 

2^7 , 9 

24. s 

7 6. rt 

65,6 

. 3.19 

2.31& 

4»56o 

10*0 S 2 

6.5i27 

92. §33 , 

7 I; 5 1 4 

lol 7 *^ 


24.0 

76.3 

56.9 


<• Oo 9 

3.9s? 

8.7 23 

5.4 0 o 8 

76.§i8 

7l. 5 l 4 

1 0 1T * ^ 

297.0 

24.6 

76.3 

47,7 

. ,244 

5.684 

3.3l 6 

7, 3l0 

4. 3q34 

6 1*?0 9 

71.5J4 

ioi 7 .c 

397.9 

24.7 

76.4 

38.4 

. l9P 

1.356 

2.671 

5.388 

3.2782 

46.627' i 

71.514 

1 u 1 7 . C 

295 . 0 

24.0 

76.1 

29.1 

« V 1 5 1 

1 . Ob:' 5 

2.02° 

4,467 

2,3335 

33.l9 0 

71.235 

1 oi3.£ 

390.2 

25. 

77. . 

34.7 

. >12'’ 

.871 

1.7l6 

3. 78 1 

1. 9 0 12 

27.042 

71.514 

lvl7*2 

396 . 3 

25.2 

77.3 

18.8 

« 1 1,|3 

.700 

1.379 

3. o4o 

1.4572 

26.727 

71.514 

1 0 1 7 . 2 

; 93.6 

25.4 

77.8 

13.1 

. ()6 • 

,463 

.9 i2 

2.U11 

.8821 

i2.?46 

71,514 

1 111 7 . c. 

299.0 

•25.0 

78. 5 

12.9 

. 1007 

. 45b 

.399 

1.982 

.8740 

12,431 

71.514 

1017, e. 

4.9«.9 

85.3 

78.4 

2, .3 

.,1105 

,716 

1.410 

3.108 

1.4937 

21.245 1 

71.514 

IOI 7 . c 

298.1s 

.:5.7 

78.3 

84.4 

..127 

.862 

1.698 

3.744 

1.88So 

26.811 

71_.Si4 

ioi 7 .4 

298.7 

4.5.3 

77.9 

?9, 3 

.•'102 

1.034 

2.036 

4.489 • 

2.3599 

33.566 

71.235 

in 3.4 

39a. 3 

25.1 

77.3 

36.4 

. .199 

1.355 

2.668 

5.383 

3.2954 

46.?7r 

71.235 

l->l3,c 

?97.9 

34 J 

76.5 

47.4 

. J 24 s 

1.973 

3.294 

7 * ?6i 

4.2835 

60.?26 

71.235 

1013*4 

,.97.5 

24.. 1 

75.6 

U 2< 1 • i) 

. 02 9 .. 

1.979 

3.891 

a.s9i 

5.3236 

75.720 

71.235 

i u 1 j : 4 

497- . 

23. ** 

7 5. t, 

l)*4t 6 

• ')3J5 

?.3l7 

4*^63 

10" (.59 

6.5437 

93.073 ' ■* 

7l • 235 

1 x J . c 

296.9 

23.4 

74.J 

74./ 

.*.38', 

2.638 

5.194 

1 1 «45i 

7,76oo 

110.373 

70.956 

«««»« 

1 J09.4 

29o,2 

23., 

73.4 

««««»« 


. .42° 

2.925 

5,759 

12.697 

8.9362 

127,103 

~~ . — 4 

71.403 

iui5,& 

298.0 

24.* 

76.7 








.145 

2. i 

.6 

b 

• 

l.e 

U£ v iaTIjns 
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TABLE 45 CONTAMINATED CONDITION - FLOW RATE VERSOS DIFFERENTIAL PRESSURE. 

DATA ACQUIRED IN THE REVERSE FLOW DIRECTION (S/N SIDE DOWN 
FLOW HATj.- Vf-iSUS u IFFE^eN T I ft <- PRuSSUrtg STREAM) AFTER COMPLETION OF THE FORWARD FLOW TESTS -AND AFTER THE 

ADDITION OF 5.3 MG OF SYNTHETIC CONTAMINANT AND 10 HIGH PRESSURE 
(10,000 PSIA NOMINAL) GN 2 IMPACT CYCLES. TEST SPECIMEN 

part ?hpk test descriptioN( S / n 02 a) inlet pressure = 415 psia (nominal). 


I* 


II 


FLOWMETER CONDI T JONS 




PLO^HuJieK ONe 

•ft tt O O -5 ### * <t * *«■ 


PLOwMeT^R TWO 


TEST SPECIMEN, INLEj CONDITIONS 


FLOW R ft Tg__ 

PKtSWJKt 

Ti-'MP 

flo^kaTe 

P-ig5SUR £ 

TgMP 

PRESSURE 

aVg 

lEHP . 

• FL -^fti g 

-TAcFfir - 

TPsTaT 

(OFG. F) 

(AcFM) 

~ (PSI A 1 

(DEG. F) 

~'<FSU> 

(DEG. FT 

.58 


7P.9 

• 60 

49.1 

*,>•2 

4] 5 . 5 

79.6 

•07 0 9 

.50 

•*9.9 

74 *9 

♦ 5o 

49.1 

P.r • 2 

415.5 

79.6 

.0596 

• 40 

3 J .4 

7 >1.9 

• 4 J 

*9.7 

Hi .2 

4)4.8 

79.6 

• 0484 

.31 

= 0.2 

79..) 

■ 30 

/ t 9.9 

• 3 

4)4.8 

79.7 

• 0368 

.26 

= 0-4 

79*1) 


Sy. 1 

4,. .4 

414.8 

79.7 

• 0312 

.21 

49.9 

79.4 

.21 

49.5 

8 . .4 

414,2 

79.7 

.0253 

.14 

= 0.1 

79.? 

.13 

49.9 

8o. b 

414.2 

79.9 

.0164 

.14 

= 0.2 

74.3 

.13 

50.1 

Ktl.O 

4J4.2 

79.9 

.0164 

.21 

= 0.1 

79*.'. 

.21 

49.7 

60.5 

414.2 

79.8 

'".0253 ‘ 

.26 

49 . 7 

70 . d 

,-b 

49.3 

'1(1 . 4 

413.5 

79.6 

.0311 

.31 

= 0.1 

73. i 

.31 

49. S 

96.3 

413,5 

79.5 

.0370 

.41 

=y.l 

78.4 

.41 

49,3 

1 ‘t).l 

412.9 

79.3 

• 0489 

.50 

49.9 

7R» 3 

• 5i; 

4 6 • 9 

M I) • il 

412.2 

79.1 

• q599 

• 57 

=0.1 

7.4.4 

.58 

48.9 

79.8 

411.6 

79.1 

.0690 


0 
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TABLE 45 CONTAMINATED CONDITION - FLOW RATE VERSUS DIFFERENTIAL PRESSURE. 

DATA ACQUIRED IN THE REVERSE FLOW DIRECTION (S/N SIDE DOWN 
FLOW !'<aTE VEKSUS |)IFr C^E^TIaL PRESSURE STREAM) AFTER COMPLETION OF THE FORWARD FLOW TESTS AND AFTER THE 

ADDITION OF 5.3 MG OF SYNTHETIC CONTAMINANT AND 10 HIGH PRESSURE 
„ „ (10,000 PSIA NOMINAL) GN, IMPACT CYCLES. TEST SPECIMEN 

PART AtlPR ItST DESCRipTiOi^s/n 028) INLET PRESSURE - 415 PSIA (NOMINAL). 


TtST SPECIMEN INLET CONDITIONS 

ivi, AVO 

PRESSURE l£HP FLOW R^Te 

aross 

IUFF. PRESS 
PRIMARY 

v,R'SS 

U IFF , PRESS 

SEcO.JdaKY 

AV6 GROSS 
dIFF. ‘Press 

Tape 

OIFF. PRESS 

NET 

dIFF. PRESS 

* 

<PSlA>. 

_ „ U)L<5, F) 

(aCIM) 

(PSIW) 

(PS10> 

IpSlljl 

<PSID> 

<psidA . 

-1 

4i5.3 

/ 9. n 


2 8R.7i6 

28».7i6 

288. 7ib 

.001 

288 . Tl5 


41S.5 

(9.6 

..■596 

196 ,5'»o 

l9fa,5fc£, 

196,546 

.000 

196. S4S 


414.0 

(9,5 

»1’404 

137.519 

137.519 

137.519 

.000 

137.510 


414.0 

/9,7 

. J360 

93. j57 

93 , .i 12. 

93.034 

.000 

93,034 


414.0 

/9.7 

.3312 

73.514 

73. 757 

73.78b 

, 000 

73.785 


414. 0 

.'9,7 

. c253 

55.4 )7 

55.765 

55.586 

• 000 

55.585. 

••1 

414,0 

(9.9 

• <il04 

32.543 

32,775 

32.65? 

-0.000 

32.659 


414.0 

/ 9.9 

...l ft 4 

32.775 

32,99’j 

32,033 

-0.000 

32,832 

. 

414.2 

(9.8 

• v2»3 

56. 41 v 

56. 7i2 

56.561 

.000 

56.56Q 

. _ 

413,? ' 

'?.<> 

, 0 311 

7 3.31^ 

73,442 

73.376 

.000 

73,377 


413.? 

(9.5 

,03?U 

94.275 

94.275 

94.275 

.000 

94,274 


412,9 

!V.3 

.S4»9 

1 4 0 , 3 9 v 

l4ij,36o 

140.360 

.000 

14Q,359_... 

- — il 

.412.0 

'9.1 

.0599 

199.702 

199. 7 '.2 

199.702 

.000 

199. 7q2 


4Ui!? 

(9;1 

• o^o 

271.3SS 

27 i. 355 

27J.355 

.001 

271.354 



} ARE OIFF. 

PRESS = -3.41UOCE-05 + 

-4.44(>00t-)|4 

(ACF.0 ♦ 1.5(19335-01 

(ACFm) **2 + 

0 ( ACFM ) 643 


** ” ’ 
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TABLE 45 CONTAMINATED CONDITION - FLOW RATE VERSOS DIFFERENTIAL PRESSURE. 

DATA ACQUIRED IN THE REVERSE FLOT DIRECTION (S/N SIDE DCHN 

FlOi* RATE vtRSijS DIFFERENTIAL PRESSURE stream) after completion of the forward flow tests and after the 

ADDITION OF 5.3 MG OF SYNTHETIC CONTAMINANT AND 10 HIGH PRESSURE 
(10,000 ESIA NOMINAL) ON? IMPACT CYCLES. TEST SPECIMEN 

Tp-ST ISUPRF.P. 12 PART 00PH TEST DESCRIPTIONS/!! 028) INLET PRESSURE - 41S PS IA (NOMINAL). 


. TgLT SPECIMEN I WL£ T CONDITIONS 

«■ tt ft »*«« v » ■» a 1* >> ^ #ii U & ***** it -tt U #■ ^ * tt * « ««* tt * ««««* ■»* * » «*«»* 


f PRt^SUHfc. 

^ » ► 


ItMPERAtUHE 


flow hate 

**#•»*«* »«««« 0*«ff «#«»»« » **«******« * * *#««** 


NET DIFF ERENTI AL press 


KG^SO CM 

PSlA 

i>|g. k' 

!>EG. C 

'deg. f 

liters/ 

MIN 

acfm 

SCFM 

GN2 

K5/hR 

GM2 

LsS)HR 

KG/SQ CM 

dIFFeReNTIaII'" 

‘ PSlD “ 

29.210 

HS.s 

2".« 

26.4 

79.6 

55.7 

. i)7<)9 

1.967 

3.873 

8.539 

20.2987 

288 . 7£5 

2 9 .21o 

4)5. S 

299.6 

26.4 

79.6 

46.0 

. -}59h 

1 . 654 

3.25? 

7.102 

13.8185 

J96.545 

29. 1 65 

ri4*° 

g99.6 

26.4 

79. a 

38.Il 

• . 40 4 

1*342 

2.642 

5.824 

9,6685 

l3 7 .5i E 

2 9 iI fc S 

4)4. 6 

299.6 

?6.3 

79.7 

2*1.9 

• i3<>8 

1.021 

2*011 

4.433 

6 «54o 9 

93.034 

2 9 .l65 

414 ;0 

2 99*7 

26.6 

79.7 

24.5 

. .31? 

.0 b6 

i. 7 O0 

3. ^5 9 

5 .l87 6 

' 73 . 7 a 5, 

2 9 , 11? 

4l*.e 

299.7 

?6.= 

79.7 

19.8 

.:2S3 

699 

« 

1,376 

3.033 

3. 9 o8o 

5S‘,505' 

2 9 .11 9 

*1 

Z 99.0 

26,5 

79.9 

12.9 

. ,164 

.455 

.890 

1.974 

2.29&1 

32. §5? 

2 9 . 1 1? 

4j4.2 

299.8 

26,0 

79.9 

12.6 

,0164 

,454 

.893 

1.969 

2.3 0 83 

32.§32 

29.11? 

♦ 14, iS 

?99.7 

26.9 

79.8 

19,9 

.(.253 

,7ul 

1,381 

3,i)44 

3,9766 

56.560 

2 9 .u7j 

413.5 

299.6 

26.5 

79.6 

24.3 

.1-311 

,859 

1.690 

3.727 

5.1509 

73.377 

29.073 

413.5 

299.5 

26.4 

79.5 

20.9 

. s*37() 

1.021 

2*011 

4.433 

6,6281 

94.274 

2?»028 

412.9 

295.4 

26.3 

79.3 

30-2 

.,,409 

1.349 

2.65j[ 

5.857 

9,8683 

140*35? 

20.902 

4 1 2 1 A 

299.3 

26.2 

79.) 

46.0 

.1*599 

1.652 

3.254 

7 il73 

14. q4q4 

i"«7o2 

28.937 

***** 

*ll« b 

***** 

299.3 

##«<!*{* 

26.2 

<*#»**# 

79.) 

*«»#»« 

53.3 

. I*69, ; 

1.398 

3.730 

8. 24q 

l?.078i 

271.354 

2?* 


2 q 9.6 

26.4 

79.6 








.062 

.9 

.1 

.1 

.2 

deviahohs 








J 
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TFST WUnf&K 12 


FLOW RaTF VuSSUb DIFFERENTIAL pressure 


PART ?8RR TEST DESCRIPTION 


CONTAMINATED CONDITION ELtH-RAIE-VERSUS -DIFFERENTIAL .PRESSURE. 

DATA ACQUIRED IN THE REVERSE FLCW DIRECTION (S/N SIDE DOWN 
STREAM) AFTER jCOMFLETION.OF.-IHE-FORWARn FlfM-TF-STS-ANn AFTER THE 
ADDITION OF II. 1 MG OF SYNTHETIC CONTAMINANT AND 20 HIGH PRESSURE 

(10,000 PSIA NOMINAL) GN2— IMPACT- CYCLES. TEST SPECIMEN 

(S/N 028) INLET PRESSURE - 1000 PSIA (NOMINAL). 


FLOwMETER conditions 


TEST SPECIMEN INLET CONDITIONS 


* FLOlWtlEft ONE 


flow RaTe 

(ACFM)' 

pRl^surl 

(P5I 4 )- 

T^Mp 
(DEB. 1 

,87 

49.9 

72*6 

.78 

5g*l 

7] <4 

.69 

3 W .4 

7.1-5 

•6() 

5*1-2 

7 ‘1 

• 5 0 

5U*1 

T-l 

.41 

py.i 

7. .3 

i3l 

o l«0 

7'.«9 

.26 

49.7 

71.3 

.21 

49.9 

7) .7 

.14 

49.9 

7?, 4 

• 14 

49.5 

73-7 

.22 

50.4 

73. S 

.26 

49.9 

73.3 

.31 

?0.1 

73. P 

41 

♦ 

50 2 

• 

7a. 3 

.50 

50.] 

71 .5 

.59 

49.9 

7 v • o 

.89 

3 y. i 

69.9 

.78 

t9.9 

69,7 

.87 

50.1 

6-i ■ 6 


FL0v*H£T5P T*0 


FLOW R ( ,TE 

pressure 

temp 

(ACFM) 

(PSIA) 

(DEG. 1 

.9) 

47 . 6 

76.7 

.Al 

48 • ) 

75.9 

*7o 

48.9 

76.) 

• 6 

49-1 

74-8 

• 5(j 

49.1 

74.7 

.40 

49.3 

74.7 

•30 

50 .4 

75. ) 

.25 

49,3 

75.2 

.20 

49.7 

75.5 

.13 

49,7 

75.8 

.13 

49.3 

76.4 

.21 

50.2 

76.4 

.25 

49.5 

76,4 

,3o 

49.7 

76.4 

40 

49 6 

76 t 

• 

• 

• 

.50 

49.1 

75.7 

.60 

48,7 

75.1 

.70 

48.7 

74.6 

.51 

"■6. 1 

74 . 1 ) 

.91 

4(.9 

73.2 


il 


PRESSURE 

aVS " 
Temp 

AVG 

FLOW R A T E 


iPSIir ' 

reesm 

(acfR) 


1013.2 

■ 74.6' ~ ” 

o’9?T 


Toi3.h 

73.6 — • 

To385 



1<)Q 9 *2 

• 72. '8 

" 


1 <0 9 -2 

72.5" 

• 0295 

Il 

1 y 0 9 * 2 

72. 4 

•024 6 


1.09.2 

72.5 

.0201 


1 <,o9 *2 

'73.O 

« 0^54 

— 

1009.2 

73.3 

.0127'" 


1009.2 

73.6 

♦oro3. 


1009.2 

74.1 

' ’ ',0068 

'<1 

1009.2 

75.1 

• 0068 


1009.2 

‘ 75. "6" 

HjTo7 

— 

1009.2 

74.9 

.0127" 

— 

1009.2 

74.7 

.0152"' 


1005,3 

74 ^ ^ 

75205 


1005,3 

■ 73.6- " ' 

70247'”" 

1 

1005.3 

72T9" 

To 2 93 


1005.3 

72.3 

. 0341 


M05.3 

71.6 

' .0386 * ' 

— 

1001.3 

" 70.9 

“0435 
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TABLE 46 CONTAMINATED CONDITION - FLCW KATE VERSUS DIFFERENTIAL PRESSURE. 

DATA ACQUIRED IN THE REVERSE FLCW DIRECTION (S/N SIDE DCWN 
FLOW R(Tp VERSUS D IFFF RENT t ..L PRESSURE STREAM) AFTER COMPLETION S> F .THE. F.0RHAEI1-£LCH-IESTS-AR1LAFIBR‘.THE 

ADDITION OF 11.1 MG OF SYNTHETIC CONTAMINANT AND 20 HIGH PRESSURE 
(10,000 PSIA NOMINAL) GN 2 IMPACT CYCLES. TEST_SP£CIMEN„ 

T C ST ,'IUs PEI! 12 PART ZMRri TEST Or.SCRIPTlQN( S / N 028) INLET PRESSURE - 1000 PSIA (NOMINAL). 


TEST SPECIMEN inlet conditions 

O***************)******** 

«VG >V!5 

PRESSURE t EMP FLOW R A Tf 

^ROSS 

JIFF. WRESS 
PRIMARY 

GR SS 

JIFF. PRFSS 
SECONDARY 

avg gross 
OIFF. PRESS 

tare 

OIFF. ‘PRESS 

net 

OtFF^PRESS' 

'il 

(PSIa) 

(OtG. F) 

(lCFM) 

(OSM) 

tPS'OI 

(PSIO) 

<PSI0>__ . 

(PSID) 


10l?,2 

74.6 

. 427 

226, nu 7 

22 H . ,M)7 

226, j«7 

-0.000 

,226. 0.0 7, . __ 


1013.2 

n. 6 

385 

190,969 

19 |.9h9 

190.96? 

-0.000 

. 190. ?6? 


1009,2 

1 2,8 

...343 

153,773 

158.773 

158.773 

-0.000 

158.773 

- 

10U9.2 

'2.5 

« 

1 25,629 

125,629 

125.629 

-0,000 

125.63c 

„ 

1009.2 

72.4 

.,'246 

96.642 

95.642 

95.642 

-0.000 

95.643 

D 

1009.2 

'2*5 

•0201 

7c. 771 

71. T22 

70*896 

”0*000 

70*896 

- 

1009,2 

73.0 

.PlS4 

08.479 

48,296 

48,387 

-0.000 

48.387 


1009.2 

/3.3 

.< 1^7 

36.877 

36,9*4 

36.93(, 

-0.000 

36.931 


100 9 .2 

'3.6 

• 01 .3 

27,627 

■J7.8S8 

2 7.857 

-0*000 , _ 

21*858 


1009.2 

'a. i 

.(l<) oh 

15,934 

l 6 ., u 

15.973 

-0.000 

15.973 


1009.2 

f 3*1 

.0(:° 6 

15.81-4 

15.954 

15.886 

-0.000 

15.886 

'J 

100?. 2 

♦ V 

.))!.! 7 

29.1)45 

29.2a 

29.12b 

-o.goo 

29.128 


1009.2 

/4. 9 

...127 

36.761 

36 # 9m4 

36,872 

-0.000 

36.873 


1009.2 

/ 4.7 

.- 1=2 

47.793 

47.979 

47.881 

-0.000 

_ 47.881 


1005,4 

74.2 


70.08) 

70.390 

70.205 

. “0.000 

70.205 

- 

1005.3 

( J . 6 

. 1247 

96,274 

96.274 

96,274 

“0.000 

96.27* 


1005.3 

'2.9 

.0293 

125.314 

125.314 

12S.314 

-0.000 

- .12S*3l4_ _ _ 

i) 

1005, f 

'2.3 

.(,341 

156.141 

153.141 

158.141 

-0. ooo 

158.142 

- 

1005.3 

71.6 

.p386 

193.494 

193.494 

193.494 

-0.000 

193.495 

- 

1001.3 

'0.9 

.0435 

233,890 

233,098 

233.89b 

-o.o go_ 

233.898 

. .. 


JiArE OIFF, Press = -1.64000E-04 + -1.26930E-02 ( ACFM) ♦ 2.48070E-01 (ACFM)*«2 + 


0 ( ACFM) »»3 
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TEST NUMBER 12 


TABLE 46 CONTAMINATED. CONDITION - FT.fW-. 

DATA ACQUIRED ItS THE REVERSE FLCW DIRECTION (S/N SIDE DCWN 
FLOW RATe VERSUS DIFFERENTIAL PRESSURE S TREAM ) After nnMPT.RTTnu np the rnRimm ET.ru tests tun iftpr the 

ADDITION OF 11.1 MG OF SYNTHETIC CONTAMINANT AND 2D HIGH PRESSURE 

. .. go-000 PSTA NOMINAL) CN : TMPArT.OvrT.ER . TEST SPPOTMEN 

TEST DESCRIPTION^ 028) INLET PRESSURE ** 1000 PSIA (NOMINAL). 


PART P8RR 


, TEST SPECIMEN INLET CONDITIONS 

H * *-■» ft ***** i< tt tt ft #*■»« »«&««««« 4 tt *£***# V*V1T** " 


NET DIFFERENTIA!.. PRESS. 


PRESSURE 


Tp .iPERaTURf 

*■»*■»*« «**»***#»«#*** «*-***■»»»*»# 


flow* Rate ' 


LITERS/ 


KG/SQ c« 

PSI A 

UCG. K 

■>EG. C 

DEG. F 

MjN 

71.235 

10l3.ii 

P96.8 

23.7 

74.6 

®2* 6 

71,235 

1013.2 

296.3 

23.1 

73.4 

74.6 

70-956 

lOO 9 *d 

R95.8 

2?.f 

7R.8 

« A 

70*956 

100 9 “i 

295.6 

vjj #b 

7?. 5 

57-1 

7 0 .956 

10o 9 ,f 

295.6 

22* 4 

72.4 

47.7 

7<|.?56 

loo 9 * a 

295,7 

22. 3 

72.5 

39.0 

70.956 

loo 9 .^ 

295.9 

22.6 

73.0 

29.8 

70.956 

Iufl9.e 

296.1 

22, 9 

73.3 

24.5 

70.956 

100 9 ,2 

296.3 

23.) 

73,6 

20.0 

70.956 

1009.2 

296.6 

23.4 

74.1 

13.1 

70.956 

1009.2 

297.1 

23.9 

75.1 

13*1 

70.956 

IDO 9 .** 

297.y 

23,9 

75,o 

2.1.6 

70.?56 

1O0 9 . 2 

?97. { , 

23.6 

74.9 

24 .4 

70.956 

100 9 . 2 

296.9 

23.7 

74.7 

29.2 

T C .677 

loo 5 *^ 

296.6 

23.4 

74.2 

38.4 

7 0*577 

1U0 S * J 

?96.3 

23. 1 

73.6 

47.5 

70.677 

loo 3 *-* 

2.95.9 

22.7 

7?. 9 

54.4 

70,677 

1005.3 

295.5 

U. 2.4 

7 2 .3 

65.8 

7o.677 

loo 3 *-? 

?95.2 

2?.« 

7 i .6 

74,5 

70.398 

a u o i < 3 

»*»»» 

. 294.8 

21.6 

...... 

7 C .9 

...... 

83.7 

70,886 

l00§.E 

296.J 

23 • i! 

?3.4 


.159 

2,2 

.5 

.2 

1.0 

DEVIATIONS 




Gwa 

GN2 

KG/Srj CM 


acFM 

ScFM 

KG/HH 

Ly5/HR 

O l>K* EH£N 1 I 

P5tTJ 

.<,427 

2.9|5 

5.74g 

12.656 - 

"[518899 

226.667 

, 3«3 

2.633 

5 » 1 B4 

11.429 

‘ 131-4255 

— r95"T?69 

. ,343 

2.346 

4.6i? 

'l0*l8~4 

""11.1629 

1581T73 

• ;2 9 5 

2 • 0 r 7 

3.972 

8.756 ’ 

' " ■816325" — 

12 S7536 jj 

• 0246 

!.66 3 

3.3i5 

7.3j7 

” ■677243" — 

951643 

•0201 

1.376 

2 , To? 

' 5.97i 

419B45 

76.296- 

.0154 

1.051 

2,o7(j 

4,563 

’ ”374626 “ 

487387 

.3127 

864 

• 

1,7 0 0 

3,749 

2.5965- • 

" 36",?31 “ 

.0103 

.-705 

1 .38? 

3. '8 62 • 

179586 

271836 

. 1,068 

.464 

.913 

2.013 

141230 

' l5l?73- } 

• i)0 68 

.462 

•910 

2»00& 

1.1169 

-- 55.886 

.0107 

.726 

1.430 

■ 3-.15Z- • 

2764T9 

~297T28 

.1.127 

.861 

1.696 

3.739 

' 2.5924 

■36".873“ 

.Ul s 2 

1 « 033 

2.034 

4.484 

•" 373664" ” 

477881 

«>) 2 oo 

1.357 

2.671 

57 OO 9 

4.9339 

nnzfls 

.0247 

1.677 

3.3 0 2 

7.279 

617687 

951274 

• U?93 

l ."2 

3.9 2 2 

8.647 

' “8-8i 0 4 - - 

"1257314.—- 

• 034 1 

2.323 

4.57b 

16,066 

n.ii ®6 

""1587142 

..j3SA 

2.632 

5.183 

11,427 

7376646 

'"193.495— 

. 1435 

2.956 

B.SgO 

12,832 ' ‘ 

" 7674447 

-2337898 
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TABLE 47 


Flow mate vtwsus differential pressure 


CONTAMINATED CONDITION - . 

DATA ACQUIRED IK THE REVERSE SLOT DIRECTION (S/N SIDE DOWN 
STREAM) AFTER COMPLETION. DF-THE EARMARK FLOT TESTS AND AFTER THE 
ADDITION OF 11.1 MG OF SYNTHETIC CONTAMINANT AND 20 HIGH PRESSURE 


TEST MUNPEU 12 


part ?£isr 


(10,000 PSIA NOMINAL)- GN 2 -IMPACT..C 
TEST DESCRIPTION (S/ K 0 28) INLET PRESSURE = 415 PSIA< NOMINAL) , 


pLO».'METeR CONDITIONS 

FL^'MEjEp tw 0 


FL 0 rt^tiER qNE 

FLOW R a Te 
I A CFH) 

pR t SSUR t 

<P51a>' 

TpMP 

Ides*. f> 

•41 

5y.6 

74. (, 

.36 

= 0.4 

7Bil 

•31 

» b 

7-i‘i 

.26 

w <¥ 

70-3 


? u .l 

7 * ,3 

.1* 

= u.l 

7f'.6 

.14 

50.1 

7*3.9 

.21 

49.9 

7H.9 

.26 

= u.l 

7« .4 

.31 

=y.l 

7 fi;S 

.35 

=o. 1 

78. e 

.41 

= 0.1 

7fl.7 


FLO" R a T£ 
(acFM) 

PPc;SSLR£ 

(PSlfl) 

Temp 
(DEC. F) 

• 40 

50*1 

78.9 

• 36 

Sd.l 

79. , 

•3o 

3u *1 

79.1 

.26 

Sit.l 

79.2 

.20 

49,9 

79,4 

.13 

50,1 

79.6 

.13 

30.1 

79,9 

.21 

49.5 

8(1. •> 

.25 

49,7 

80.0 

.31 

49.7 

8(1 •(> 

•3 5 

4*5.5 

8(1.0 

.41 

49.3 

79.8 


TEST 

specimen inlet 

CONDITIONS 


»****#■*****»»*»*»******************#•• 

1 

PRESSURE 

— AVG 

Temp 

AVG 

FLOW R A T E 


' t?'s i a r 

TdIS. "FT 

iacfmi 


4i9.5' 

- "78.5 

• q 48 T 


418,0 

’ ' 78.5 

• 0427 


4i8.fi 

~ 78.% 

• 036B 


4lB.fi 

'7877 

• 03T3 

3 

<•18,(3 

70". 9 — 

" ,0247 


4] 8 , a 

7r;r~ 

.0165 


418.8 

79 .- 4 - - 

.0164 


418.2 

79.5 

;o2'4B 

" "" 

418.2 

79,5 

”75354 


417,5' 

79.4 

i7)367~~ 


4j7.5 

79.4 ’ 

;S7Tj[8' — 

" 1 

416.9 

7972" “ 

77453 




PAGE: 2 

DATE: 9-20-76 


TABLE 47 CONTAMINATED CONDITION - FLOW RATE. VERSUS .DIFFERENTIAL. PRESSURE. 

TATA ACQUIRED IN THE REVERSE SLOW DIRECTION (S/N SIDE DOWN 
FLOlj miE Vt-'SUS DIFFl,,Ei”tI L PRESSURE STREAM) AFTER COMPLETION OF THE FORWARD FT, m TESTS ANn. AF TER THE 

ADDITION OF 11.1 MG OF SYNTHETIC CONTAMINANT AND 20 HIGH PRESSURE 

(10,000 PSIA NOMINAL).. GN2. IMPACT CYCLES. TEST.J5PECTMEN 

TFST NU-'HEc 12 PART ?)SSR TEST DFsCrIPT 10N(s/N 028) INLET PRESSURE = 415 PSIA (NOMINAL). 


TtST SPEC1MFN IULET CONDITIONS 

fsftn ss 


PRESSURE 

(PSIA) 

a vg 
temp 
( ote. n 

FLOW «A T E 
(. 1 CFM) 

OIFF. PRESS 
PRlM'-RY 
( 05 ID) 

41?. a 

Iti. <5 

. 487 

249.575 

418 , a 

18 . *5 

. ‘'427 

lS 8 .” 2 j 

418.8 

18,6 

. >388 

142,254 

418.8 

78. 7 

. .313 

1 7.532 

418. a 

18. <1 

,.■247 

74.565 

418.0 

?9.1 

.0165 

41.937 

418.0 

19.4 

. 184 

41.735 

418.8 

19.5 

.-248 

75.313 

418,2 

'9,5 

.0304 

U'3.744 

417.0 

19.4 

.0367 

141.301 

417.S 

19,4 

. ,4!« 

18., ,447 

416.9 

/ 9.2 

. 483 

245.472 


iare oiff. 

Press = -3.4 ioooe-oS + 

-4.44(HKiE“(j4 (ACF 


‘iR SS 

OIFF. PRESS 

d VG gross 

Tare 

met 

SECONDARY 

DIFF. PReSS 

'OIFF. - PRESS 

dTFF. press 

IPglO) 

(psiui. 

(P$_Zt)> 

(Psio) 

<49.575 

249.575 

.000 

249.575 

138. si’-. 

188. 02j 

.000 

I88.023 

142.234 

142.254 

.090 

142.253 

1. 7.53? 

ll)7 • 532 

.000 

107.532 

74.7 4 

74.634 

.000 

74.634.^ _ __ 

42.254 

42.121 

-o.goo 

. „..42*_120 

42, -Pi 

41,918 

-0.000 

41.918 

75.031 

75.483 

.000 

75.483 

1 1/3.744 

103.744 

.000 

103.744 

141.3.17 

141 , 3 0 / 

.00° 

141.306 . 

1*0.447 

18(1.44? 

.•000 . , 

l8o.447 

245.472 

245.472 

.000 

245,471 

') + ].5(l933E-0l 

(ACF'O **2 + 

„0.iACFM>J_*3 
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TF&T MIJKJIFH 12 


TABLE 47 CONTAMINATED CONDITION - FLCW RATE VERSU S DIFFE RENTIAL PRESSURE . 

data acquired in the reverse" slow' direction (s/n'side'dohn 

F|_OW RA7E Vt-KSUS 0 xFFEKE«Ti4i_ PRESSURE STREAM) AFTER COMPLETION OF THE FORWAR D FLCW TESTS AND AFTER THE 

ADDITION OF 11. 1 MG OF SYNTHETIC CONTAMINANT AND 20 HIGH PRESSURE 
(10,000 PSIA NOMINAL) GNj, IMPACT CYCLES. TEST SPECIME N 

pant ?8Sp test oescrjptio(s/n 028 ) inlet pressure = 415 psia ^nominal). - 


TEST SPECIMEN INLCT CONDITIONS 


NET D I FFEREN T IAL PRESS. 


PRESSUKC 


rE»pe«ftTURE 

* a « a * e **# o * a tt 


flow rate 







liter?/ 



GN? 

GN2 

KG/SQ CM 


K?/SQ CM 

pslA 

oro. , 

DEG, C 

D£G. F 

-in 

4CF„ 

scr M 

■<<3/HR 

l bs;h r ■ 

■DTFFERtNTlSi. 

— P5*d 

29.493 

4i9.a 

299. 

25.« 

76.5 

36.7 

. 407 

1.367 

2.692 

5.935 

• --17.5469- 

- 249;575- 

2?. 447 

4J8.6 

299- j 

25.9 

78,5 

33*9 

.-427 

1.199 

2*360 

5,-204 

Tr.2193 

— rB8vo23 — 

29,447 

4J8.B 

?99 , 1 

25.9 

76.6 

?9.2 

. . 360 

1.032 

2*033 

4.481 • 

'10V0014 - “ 

7427253 

29.447 

4^6, a 

?99.i 

26 . ■ 

76.7 

24.8 

. >313 

.877 

l.*T2? 

3.B(|S 

' '7.-5602 

~n)7;532; — ; 

29.^7 

Mu-a 

?99. 2 

26. , 

78*9 

I 9 . 6 

, 24y 

.693 

1.364 

3 .OO 7 

-5".24f3- ” 

■“741634—- 

29,447 

4lb> 

299,3 

26.2 

79.1 

13.1 

.9165 

.462 

.*10 

2.006 

- - - "2^95X4 

427I2I1 

29.447 

4jB.U 

299.5 

26 . J 

79.4 

13*0 

.■1164 

.459 

i 9 oi 

1.992 

2.947 J 

411*16— 

2 9.40 2 

41S.,. 

? 99.$ 

,j6.A 

79.5 

19.6 

, 0 p 4 0 

.69 4 

1*368 

3*01 2 , 

S"»3<STo ' 

— 75148-3^ “ 

2?.4o2 

4l8.2 

299.5 

?6 .4 

79.5 

24 .0 

.0304 

.849 

1.672 

3.685 • 

772939 

— T537-744.— 

29.356 

4],7.5 

299.5 

26.3 

79.4 

29.0 

.J367 

1.024 

2«U 1? 

■ 4.445 

9-.934B * — 

!TlV3o6 ~ j 

29.356 

4j7 .b 

?99 • 5 

26.3 

79.4 

33*. 1 

• 1)410 

1.166 

2*295 

S. 0 6i ' 

1216867" - 

_ l"ao;447— 

29,311 

4l&. 9 

2 99.4 

26.2 

79, ? 

30,1 

.9403 

1.347 

2.653 

5-.B48 

1-7;z584 

- 2537471 - 


■»*»«*« 










, 

2?i^lT 

4jo ■ *t 

2 Q 9 . 3 

26 . i 

79 . 1 






.... _ 

, . _ 

.043 

.0 

.2 

. 3 

.3 

DEVIATIONS 
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TABLE 48 

flow kate versus differential pressure 


test number 5 PART 25DR TEST DESCRIPTION 

FLOWI'ETER CONDITIONS 


CLEAN CONDITION - FLOW RATE VERSUS DIFFERENTAIL 

PRESSURE. FLOW IN REVERSE. DIRECTION«_TESI 

SPECIMEN (S/N 025) INLET PRESSURE = 415 PSIA 
NOMINAL . 

TEST SPECIMEN INLET CONDITIONS 

<HHHt<n>ftftjntitft<Htftft. Htftft»ftft ft< Htftft»»«ft*«ft»» 


FLOftMUER OWL 

*********«*ft*ft****Sft*****»tt*ft ft****** 


Flowmeter two 

ftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftft* 


.Ays. m. 


Flow RaTl 

PHt==UKfc 

TEMP 

flow rate 

PRESSURE 

TEMP 

PRESSURE 

TEMP 

FLOW RATE 

(ACFM) 

(P$1A)' 

(DCS. F) 

(ACFM) 

1PSIA) 

(DEG. F) 

<PSlA) 

(QES^_£1 

_tAC£MU 

.54 

30.6 

84.4 

.55 

49.9 

85.3 

415.6 

.84. a. 

_ .0656 

.50 

= 0.2 

84 • 3 

.50 

49.5 

85,3 

414.9 

84 ,8 

. .0601 . 

.41 


84. 2 

.41 

49,1 

35.3 

414.9 

. 84.7 

...0485: 

.31 

TV. 9 

64.1 

.31 

49.5 

55.2 

414,3 

84.7 

.0320 

.26 

3j.b 

84.1 

.26 

50.2 

85.2 

414.3 

84,6 

♦Mi*. . _ 

.21 

= 0.2 

84; I 

.21 

50.0 

85.2 

414,3 

. 84,2. 

_ ,.^0252 

.13 

» 2 

84.3 

.13 

50,0 

85.4 

414.9 

64,.$.. 

*Q15I._ _ 

.10 

= 0.2 

84.5 

.09 

50.0 

85.5 

414.9 

85.0. . 

.0114 . 

.10 

=0,1 

8<t«S 

• v.9 

49,9 

35.4 

415,6 

. 84,.? 

.0114-. ... _ 

.13 

=>U.4 

84.5 

.13 

50.2 

85.5 

415.6 

85.0 

. _*.0159_ , 

.21 

= 0.1 

84.4 

.21 

49.9 

35 .5 

415.6 

84.? 

.0251 

.26 

}9,9 

34.2 

.26 

49.5 

85.5 

414.9 

_ 84*8 

*2310 

.31 

49.9 

84.1 

.31 

49.5 

85.4 

414.3 

8.4.7 

*Q37.1_ 

.40 

= 0,1 

83.9 

.40 

49.5 

85.2 

414,3 

84.5 

.*0483 

.49 

4V.7 

8 j ■ 6 

,5u 

48.9 

85.1 . 

«13.7 

64.3. . 

.0593 

• 54 

49.7 

8T.B 

.55 

48.7 

85. ,1 

413.0 

84,4 

__ „ .0647_ 




I 


t 
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TABLE 4 8 

FLOW RATE VERSUS differential PRESSURE 

CLEAN CONDITION - FLOW RATE 'VERSUS DIFFERENTIAL" 

TEST A UMBER 5 PART ~5DR TEST DESCRIPTION PRESSURE. FLOW IN REVERSE DIRECTION .. _T£ST_ 

SPECIMEN (S/N 025) INLET PRESSURE = 415 PSIA 
NOMINAL. 

It-ST SPtUNEN INLET CONDITIONS 




PREbSUKE 
iPbl Ai ’ 

avg 

l£MP 

(OtG. F) 

rtVG 

flow Rate 
(ACf-M) 

GROSS 

diff. press 

PRIMARY 

(PSIO) 

GHf'SS 

OIFF. PRESS 
SECONDARY 
(PSIO) 

AVG GROSS 
DIFF. PRESS 

■ ipsxor " 

TARE 

diff. press 

" (PSID) 

NET ll 

diff. Press ” 

Vpsid) 

41b, o 

04. B 

, 4656 

307.299 

307,299 

307.299 

.001 

307,299 

414, V 

04.8 

.060 1 

245.671 

245.671 

245.671 

.000 

245.670 

414. 9 

04.7 

. 4bS 

169.821 

169.821 

169.821 

.000 

16?.82q' 

414. ■? 

04.7 

.03?') 

115.777 

115.777 

115.777 

.000 

115.777 

414. 4 

>1^.6 

. <314 

92.1A3 

93,022 

92.603 

.000 

"927602 “j 

414,3 

04.7 

..■>252 

69.452 

70,267 

69.860 

.000 

69.85?" 

414. v 

»4.8 

.0157 

40.520 

40,837 

40.678 

-0.000 

40.678 

414. V 

05. t 

. 1114 

28.642 

28.753 

28.697 

-0.000 

28.697 

415.0 

04.9 

. 114 

20.526 

28,695 

28,611 

-0.000 

28.610" 

415,0 

ti 

.0159 

40.925 

41.183 

41.054 

-0.000 

41.053 

415.0 

0 4.9 

.0251 

70.202 

70.399 

70.550 

.ooo 

70”.55b | 

414.9 

'■4.8 

• 0310 

91.211 

92.074 

91.643 

.000 

91.642 

414.3 

04. 7 

.0371 

117,041 

117.041 

117.041 

.000 

117.041 

414.3 

-4.5 

.04-3 

170,769 

173.769 

170.769 

.000 

i 7 0.768 ' 

413. { 

04.3 

.'1593 

242.827 

242.827 

242.827 

.000 

242~.8i6‘ 

413. y 

«4.4 

. 0647 

300,346 

300.346 

300.346 

.001 

300.346 


|«RE UlFF. 

PRES 1 * = -3.4COOt)E-Ob + 

-4 . 440006—04 

( ACF M) + 1.5O933E-01 

<ACFM}*«2 + 

.1 

0 (ACFM)«*3 
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TABLE 48 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


TEST NUMBER 5 


PART 2SDR 


TEST DESCRIPTION 


TEST SPECIMEN INLET CONDITIONS 


CLEAN CONDITION - FLOW RATE VERSUS DIFFERENTIAL 

PRESSURE. FLOW -IN REVERSE DIRECTION, TEST - 

SPECIMEN (S/N 025) INLET PRESSURE = 415 PSIA 
NOMINAL. 


NET DIFFERENTIAL! PRESS 
oiimn ’ 


PRtSSURE 


KG/SQ CM 

2?. 21V 

29.174 

29.174 
29.1HB 
2?.12b 
29.12b 

29.174 

29.174 

2?«219 

29.219 

29.219 

29.174 

29.12b 

29.12b 

29,08b 

29.037 

#«#«« 

29.157 

• 042 


PSlA 
41b. 0 
41^.9 
414.9 

41S: 5 

4 14. J 
414. j 
414.9 


41^,9 


4ia.o 
41a.o 
415,0 
41 J.9 
414. b 
414. J 

^ 1 J . i 


41i.i, 


!EM p EftATUKE .flow, hate 





Liters/ 



GN2 

GN2 

KG/SQ cm 


UE6. K 

LEG, c 

DEG. F 

MIN 

acfm 

- SCFM 

kg/hh . 

LSS/HR. 

. OIFFEBENTJAl 

ESI? 

3 ^2 • 5 

29.4 

84,3 

51.0 

, <j636 

1.803 

3.550 

7.826 . . 

2 1 « §1)53 

3n7.299- 

3u2.5 

29. b 

34.8 

46.7 

.0601 

1.650 

3.249 

7,163 

17,. 272 3 .. 

245.670... 

302..- 

29,3 

84.7 

37.7 

,i|48u, . 

1.333 

2.624 

Sj7S6. 

.11.* .?3?5 . 

169.820 

302.4 

29.3 

84.7 

28.7 

,037c 

1.015 

1.998 

4,404 

§, 1399. . 

ii5,m_„. 

3o2.4 

29.2 

84.6 

24.4 

. j314 

.861 

1.698 

3.737 

6,5l06 

92,60.2 ._. J 

3<J2.4 

29,3 

84,7 

1.9.5 

. 0252 

.690 

1.359 

2.996 

±,111.6. 

69.859 

3f.2.5 

29.4 

84.8 

12.2 

.0157 

.432 

.850 

1.875. 

_2.85?? 

40.676 

3 12.6 

29.4 

85, ,) 

8.9 

«vll4 

.314 

.616 

1.364 

2.0176 

.. .28,697 .. 

3,2.6 

29.4 

84.9 

8.9 

* v 1 14 

.313 

.6J6 

1 • 358 _ 

Jl. 011.5 

2i,6 W _. 

3i2.fa 

29.4 

85,i) 

12.4 

.0159 

.436 

.859 

1.894 

2.8863 

41.053., 

3j2,fc 

29.4 

84.9 

19.5 

.0251 

.690 

1 -35W 

2.995 

4.9601 

— TQa5?0 5 

3| 2.5 

29,4 

64.6 

24.1 

.0310 

.850 

1.674 

3,691 

6,4431 

?1.,642... 

3 0 2 • 5 

29.3 

84.7 

28.8 

.0371 

1.017 

2.O0J 

4.416 

8.22B8 

. . 111*04 l__ 

302.3 

29.2 

84.5 

37.5 

.0483 

1.324 

2i§0? 

5.747 

12,0Q6.2. 

_170.,J§8 

302.2 

29.1 

84 .3 

46.0 

.0593 

1.624 

3.198 

7.051 

17,0724 

242.826 

302.3 

29.1 

b4,4 

Sfl.l 

.0647 

1.769 

3.484 

7.681 

21.1164 

30 0.|46 . 

ftftftftft 

ftftftftftfr 

ftftftftftft 







.j 

3-2.5 

29.3 

84.7 








• i 

.1 

.2 

DEVIATIONS 




— 



— 


4 X 4 * ( 
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TABLE 49 .... 

Flow rate versus DIFFERENTIAL pressure 

CLEAN CONDITION - FLOW RATE VERSUS 

TFST NUMBER 5 Part ?5£K test description differential pressure, flow in reverse 

DIRECTION. TEST -SPECIMEN (S/N~02S) INLET 

PRESSURE = 1000 PSIA NOMINAL. 

FLOWMETER CONDITIONS TEST SPECIMEN INLET' 'CONOinONS 

#»*»«*#*#**#*****#**##****#**•*#*****' 

FLOWNLTEK ONE FLOWMETER TWO __ 

AVG AVG 


FLOW RATE 
(ACFM) 

PRESSURE 

tPSlA) 

temp 

(DEG... F> 

flow Rate 
iacfmj 

PRESSURE 

(PSIA) 

TEMP 
(Deg. F) 

PRESSURE 

*(PSIA> 

temp “ 

(?i®5. FI 

■ flow - rate 

(ACFM) 

.84 

49.7 

66.7 

.90 

47.8 

71.5 

1-100.0 

68.9 

,0423_ 

.76 

Pi;. 2 

65. B 

.81 

46.5 

71. l 

1004.0 

68.4 

,0387 

.67 

" bi j.Z> 

68*5 

.71 

48.7 

70.5 

lOOC.O 

68.0 

.0340 

.59 

49.9 

65. 6 

.61 

48.7 

70.5 

looo.o 

68.1 

• 029V 

.49 

so.l 

68.8 

.51 

49.3 

70.6 

looo.o 

68.2 

♦0248 _ 1 

.40 

30.2 

66*3 

.41 

49.7 

70.9 

looo.o 

68.6 

.0203- 

.30 

30.1 

67.0 

.30 

49.9 

71.3 

looo.o 

69.1 

.015? _ 

.26 

30.1 

67.5 

• 26 

49.9 

71.5 

looo.o 

69.5 

.0128 

.21 

49.7 

68.- 

.21 

4 9', 5 

71.8 

looo.o 

69.9 

.0103 

.13 

49.7 

69.2 

.13 

49.7 

72.5 

looo.o 

70.9 

.0065 

.13 

30.1 

70- 3 

.13 

49.9 

73.2 

looo.o 

71.7 

- ' 

.22 

49.9 

7 • .3 

.22 

49.5 

73.2 

looo.o 

71.7 

.0108 

.27 

49.9 

7p.n 

.27 

49.7 

73.1 

looo.o 

71.6 

. 0134_ 

.31 

49.9 

69.9 

.31 

49.5 

73.2 

looo.o 

71.5 

.0155 

.40 

30.1 

69.3 

.41 

49.5 

72.9 

1»00,0 

71.1 

.0203. 

.49 

99,7 

68.8 

.5 J 

48.9 

72.6 

1000.0 

70.7 

.0247 

.58 

30,6 

68.1) 

.61 

49.5 

72,2 

1000.0 

70.1 

•0298 _ 

.67 

30. 1 

67.4 

.71 

48.7 

71.8 

looo.o 

69.6 

.0342 

.76 

3U.1 

66 • 3 

.81 

48.3 

71.2 

looo.o 

69.0 

,03W 

. B5 

3U.P 

66;0 

.91 

48.3 

70.5 

looo.o 

68.3 

.0434. _ 



TFST NUMBER 5 


© o 
*9 


©S? 

si 


TEST SPECIMEN INLET CONDITIONS 
******************************************* 


PRESSURE 

(PSIA). 

AVG 
Temp 
(D£G. F) 

AVG 

FLOW RATE 
(acfmi 

1000. « 

68.9 

.0423 

1004.0 

68.4 

.0387 

IOO9.O 

68.0 

.0340 

1000.0 

68,1 

.'1294 

1000. 0 

68. H 

• [)248 

1000. 0 

68.6 

• 0283 

1000.0 

69,1 

.0152 

1000. 0 

69.5 

.0128 

1000. u 

09.9 

.Olf 3 

1000.0 

70.9 

.0065 

1000.0 

71.7 

. 1! 0 65 

1000.9 

71.7 

.0168 

1000.0 

71.6 

• nl34 

1000.0 

71.5 

.1155 

1000.0 

71.1 

.0203 

1000.0 

70.7 

.0247 

1000.9 

70.1 

.0298 

1000.0 

69.6 

.0342 

1000. 0 

69,0 

.0386 

1000.0 

68.3 

,1434 


JArE DIFF. Press a -J.64000E-04 
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TABLE 49 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


TEST NUMBER S PART 35ER 


TEST DESCRIPTION DIFFERENTIAL PRESSURE. FLOW IN REVERSE 

• - DIRECTION. TEST- SPECIMEN (S/N 025) -INLET- 
PRESSURE = 1000 PSIA NOMINAL. 


TEST SPECIMEN INLET CONDITIONS 

***#*tH»#**«*#******«#*#tt<HHHttt#***»<H»«*<HtO<l*«<H>*tt*0»*-tt#***»*0*#<t«#»«*»*<t»*tt»0*»«**0*»**0«»«********«*»******* 


-NET^O 

(MM**#**, *********** 


PRESSURE 


TEMPERATURE 


FLOW RATE 

»tt»»*^»tt»**0**0tt<Ht#»****»»******»*****«»**«#**#»IC ' 


tl 


LITERS/ 


KG/SQ CM 

PSIA 

OEG. K 

DEG. C 

DEG. F 

MIN 

70.307 

1000,0 

293.7 

20.5 

68.9 

81.7 

70.566 

1004,0 

293.4 

2/1.2 

68.4 

75.0 

70.307 

1000,0 

293.2 

20.0 

68.0 

65.8 

70.307 

1000.0 

293.2 

20.0 

68.1 

56.9 

70.307 

1000 . U 

293.3 

20*1 

66.2 

47.9 

70.307 

1000. U 

293.5 

20.3 

66.6 

39.2 

70.307 

1000.0 

293.8 

20.6 

69.1 

29.3 

70.307 

1000.0 

294.0 

20.8 

69.5 

24.8 

79.307 

1000.0 

294.2 

21.1 

69.9 

19.9 

70*307 

1000. 0 

294.7 

21.6 

To. 9 

12.4 

70.307 

1000 . u 

295.2 

22.1 

Tl ,7 

12.4 

70.307 

1000.0 

295.2 

22.1 

Tl. 7 

20.7 

70.307 

1000,0 

295.1 

22.0 

71.6 

25.7 

70.307 

1000.0 

295.1 

22.0 

n.s 

29.8 

70.307 

1000 . u 

294.9 

21.7 

71.1 

39.0 

70.307 

1000 . 0 

294.7 

21.5 

70.7 

47.5 

70.307 

1000.0 

294.3 

21.2 

7o.l 

57.3 

70.307 

1000.0 

294.0 

20. V 

69.6 

66.0 

70.307 

1000.0 

293.7 

20.5 

69.0 

74.5 

70.307 

***** 

1000. 0 
***** 

293.3 

***** 

20.1 

««»»« 

68.3 

****** 

04.0 

70.321 

1000.2 

294.1 

21.0 

69.7 


.026 

.4 

.6 

.6 

1.2 

DEVIATIONS 


ACFM 

SCFM 

GN£ 

kg/hh 

• GN2" " * ' 
LBS/HR 

- -KG/SQ-CM 

DIFFERENTIAL! 

PSIO 


.0423 

2.884 

5,678 

12.518 

9.8435 

140.007 


.0387 

2.649 

5.216 

11*499 

8.8214 

125.46? 


.0340 

2.324 

4.576 

10.088 

7,5548 

167.455 


.0294 

2.008 

3.954 

8.717 

6.2746 

89.246 


.0248 

1.693 

3.333 

7.340 

5.0875’ 

72.361 

K 

.0203 

1.304 

2.724 

6l 1 006 

4.0131 

57.079' 


.0152 

1.033 

2.034 

4.485 

2.9000 

41.247 


.0120 

.874 

1.72? 

3.795 

2.3923 

34,026 


.0103 

.701 

1.381 

3.044 

1.8589 

26.43? 


,0065 

.439 

.865 

1.906 

1 ,1q34 

15.694' 


.0065 

.438 

.863 

1.902 

1.1155 

15.867 

a 

.0108 

.732 

1.441 

3.176 

1.9440 

27.650 


.0134 

.907 

1.787 

3.939 

2.5080 

351.672 


.0155 

1.051 

2.070 

4.563 

249752 

424317 


.0203 

1.378 

2.7l3 

5.981 

4.0175 

57.142. 


.0247 

1.678 

3.3o3 

7.282 

5.0875 

724361 


.0298 

2.025 

3.988 

8.792 

6.3663 

90.549 

ii 

.0342 

2.330 

4.5B? 

10*116 

7.5548 

107.*55‘ 


.0386 

2.633 

5.1B4 

11*428 

8.7769 

124,637 

. 

.0434 

2.965 

5.838 

12.870 

10.1768 

144.746 
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TABLE, 5.0 __ 

FLOW HATE VERSUS DIFFERENTIAL PRESSURE 


TFST NUMBER 5-25 


P.ART ?SAl 


etEAN-eOND£T-ie» P£OW-RATE-VERSttS - 

TFST DFSrRTPTTON DIFFERENTIAL PRESSURE. TEST SPECIMEN 

■ fS/N-O250 — INLET--PRESSURE-— IOOO-PSIA-KOMINAIt: 

DATA OBTAINED AFTER REVERSE FLOW DATA RUN. 


flows eter '■omditIoNS ’ 


— TE^^recTMER"YNEET r ^blttBW57” 

tm##oin»*#**»*«****«# 


_ _FLOWmlTeR ONE. _ FL OWMETE R TWO 


FLO* RATE 
( acfm> 

pRt pSure 
(P blA) 

TFMP 
(DEG. F ) 

flow rate 
(aCFM 

"PRES5URE 
(PS 1 A ) 

Temp 

(DEG. F> 


pressure 

(PSIA) 

TEMP 
(DEG. FI 

flow rate 

4 aCFM)_. ... 


.86 

*?.7 

69#ft_ 

.91 

_ 47.8 

7 3 . 3 



_ XiHLO . Q 

71,6 

«J.432 : . . . 

- 

.78 

,9... 4 

69;?,. 

. -.81 

48. 7_, 

7?,4__ 

-- , 

1 

Til * 8 . 

- jiL3?5 - 

— 

.69 

49.9 

60.? 

.71 

48*5 

7?. i 


1 njHJjtO 

- 70.6 , 

.6344' 


.60 

49,9 


.61 

48.7 

_ 71.5 


lii(L 0 j.n 

70,4 

.0297 

lid- ■ 

..51 _ 

»« .1 

69.2 

.51 

49.3 

71 .5 _ 


1 04.0 

70.4 

.0250 



P .2 

ft n .3 

.41 

49,9 

72.3 


1AOO.O 

70.8 

.0207 


.32 

51'. 1 

69.3 

.31 

49.9 

73.? 


1 'ioo.n 

71.5 

• 0i55 r 

- 

.27 

3. ,4 

7‘ .4 

.26 __ 

SO.? 

74.3 


loOO.O 

72.4 

.0132- 


.22 

5‘.. 2 

71.il 

.21 

50.n 

74.5 


looo.n 

72.7 

.0106 


.15 

49.9 

7i .6 

. 1 4 

49.7 

75.2 


1 100.0 

73.4 

.0071 

J J 

.15 

49,9 

73. p 

• .13 

49,9 

77.9 


1000.0 

75.6 

.0070 


.23 

49.9 

73.’’ 

.2? 

49.7 

77.9 


1400.0 

75.6 

.0114' 


.26 

5. .2 

73.1 

.25 

50.0 

77.7 


li-OO.O 

75.4 

.0129' 


• 32 

49.9 

73.8 

.31 

49.5 

77.4 


1 >00. o 

75.1 

.0138. 


• 

fXJ 

49.9 

7?. 2 

.41 

49.5 

77.1 


1 00.0 

74.6 

.0206 


.50 

5J.1 

71.6 

.56 

49.3 

74.7 


1A00.0 

74.2 

.0250 


.60 

5. .4 

7 *9 

.61 

49.5 

•'ft. 2 


1 'OO.Q 

73.6 

.0301 


.69 

t>* ,4 

7f . i 

.71 

49.3 

75.5 


1 'ioo.n 

72.7 

.0350 


.78 

be. 6 

60*4 

.81 

48.9 

74.7 


_ 1000.0 

_72.0 

.0396; 

„ __ 

.87 

5v.l 

68.9 

.91 

48.1 

74.0 


1000.0 

71.5 

.0436- 












, . f 
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. . TABLE 50 

flow rate versus differential pressure 


T>-ST umber 5-?5 Part 2541 
TEST SPECIMEN IN|.ET CONDITIONS 


• CLEAN- CONDITION- - -FLOW RATE -VERSUS f L< 

tcct nFSCRTBTTnN DIFFERENTIAL PRESSURE. TEST SPECIMEN 

uwi-AirriuH (s/N Q25) INLET . PRESSURE = 1000 PSIA NOMINAL; 

DATA OBTAINED AFTER REVERSE FLOW DATA RUN. 





sR^SS 

GR SS 






f Vr- 

VG 

DIFF. PRFSS 

OIFF. PRESS 

A VS GROSS’ 

TARE 

' NET"" 


PRESSURE 

temp 

FLOW RATE 

PRIM RY 

SECONDARY 

OIFF. PRESS 

Q.IFF_._£RESS 

DIFF. PRESS 


(P'SlAl 

UV--G. F ) 

( CFM) 

(PSIO) 

(PSin) 

TpSTrT 

(PSID) 

(PSID) 


1000. u 

-/1.6 

. -432 

101.766 

1-)1 ,7f,6 

101.765 

-0.000 

101.766 

ll 

1000.0 

70.fi 

.<-395 

90.202' 

“ 91.020 “ 

90 . 6l I " 

-"o'. 66V 

90.611 



1000.0 

7o. a 

,0344 

75 j76B ' 

76.4«2 

76.125" 

-o.ooo 

767126 


1000,0 

70.4 

. i ,297 

62.777 

63.525 

63.151 

-0.000 

63.151 

A 

1004. O 

70.4 

.0250 

51,374 

52.T47 

51.760 

»o7odif' 

51.761 


1000. o 

70.9 

,0207 

40.616 

4") .722 

_ 40".6?9 

"7 o 7 o 6 o " 

40.669 

— 

1000,0 

f 1*5 

.i.lbS 

29.202 

29,? 13 

29,207 

-0.000 

29.208 


1000. u 

72.4 

. 132 

24,219 

' 2472 ?a 

24.219 

-0.000 

24.220 


1090,0 

(2.7“ 

.01 6 

18.773 

18.934 

18.803 

-0.000 

18.003 


1000.0 

73.4 

. ii-71 

11.994 

1 l .97? 

11.983 

-o.ooo 

11.983 


1000.0 

7*5.6 

.0070 

11.994 

12,- ?o 

12. TT 

-0.000 

12.011 


iooo.r 

“7s. 6' 

. ■ 1 14 

2 o 7 sTT~ 

24,666 

20.508 

-0.000 

20.589 


laoo.u 

? * 4 

■ . r?g 

23.696 

23,9-8 

237713 

-0.000 

23,758 


loOo.u 

7 5.1 

158 

30.071 

3 t.189 

30,130 

-0.000 

30.130 


■100 0.0 

"'74.6 ~ ‘ 

. U 2 6 

40 ^ 7'9 f 

■■ '407953 

40 . im 

-0.000 

40.872 

— 

looo.tr 

74.2 

.0250 

50.996 

51.831 

51.414 

-0.000 

51,415 

u 

loo'o.o 

73.6 

.03 i-l 

64.0 29" 

'64>73 

~4;25r — " 

757ooo 

64.251 

— 

■ loooiv 

72.7 

roa'i.-- 

77 ;26V ” 

“ '77. "747 

‘ 77.5o4 

-0,000 

77,504 


100O.O 

/£.'• 

,0396 

90.324 

9 1 , -J?0 

90.672 

-0.000 

90.672 


looo.u 

71. "S' 

. *4.16 

103.662 

1 -3,662 

103.662 " 

’ 75)76 oo 

103“662" 



nw»E Errri^-R-ess-" -r.^o-SoE-gi 


- 1 . 2 a'9'3"Ti ,fi ( a'CF ft f ~* ' r.'ASO'rOE-nl 


n (acRi-u **3 


-JJ 1 
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test 


TABLE 50 

flow rate versus differenti «l pressure 


( U> PER 5-25 PART 25A1 


.... ■ _ CLEAN-GONDIT-ISN FLOW RATE VERSUS-- 

TP „ DIFFERENTIAL PRESSURE. TEST SPECIMEN 

mar uc.ai.KJP I ION . (S/ N 025) -INLET- PRESSURE -= 1000-PSIA- NOMINAL-. 

DATA OBTAINED AFTER REVERSE FLOW DATA RUN. 


TEST SPECIMEN II-ILF.T CONDITIONS' NET OIFFEReNTIaLTPRESS 

»*»«MK«lt«t»»»t>lt«t)»a<t»»»<HHHHHH mHH >anHHHHHHHHHHHtlHHHHHHHHHHHHHHHHW<HHHmHHH>«I HHpHH HHmHHHHHHHt«SHt« IHtijHHH H **«*» ***» ** ***»«»»*»»» 


PRESSURE 

******************* 


temper ture flow Rate 

****************************** ' ********************««***»*«*»**»«**"«*««*****»*** 


TiTfaS/" - “eng""'' "GN2 ■ ~K(375o" CM 


KG/SQ CM 

PSI, 

DEG. K 

PEG. C 

DES. F 

MIN 

• CFM 

SCFM 

kg/hR 

LPS/HR ... 

DIFFERENTIAL 

PSID 

70.307 

1000. < 

295.1 

22. . 

71.6 

82.9 

..'432 

2.929 

5.767 

_l2.t.714.. 

7.1549 

101.766 

70.307 

looo..* 

294.7 

21 .3 

7'i . 8 

75.9 

.' 395 

2.681 

5.280 

.U-639 

. _.6.37?6 

. _-9a»i!_i 

70.307 

1000. . 

294. A 

21.5 

7o.6 

66.2 

.'•344 

2.336 

4,6oO 

10. 1*1 

5.3522 

76.126 | 

70.307 

1000. 

294 .5 

2) .3 

Ti> . 4 

57. 2 

.r297 

2,019 

3.976 

6.765 

4.4400 

63*151 

70.5B6 

1004, 1 

294.5 

21.3 

7<> ,4 

48.4 

.0250 

1.708 

3.364 

7.416 

3.6391 

51.761 

70.307 

1000, 

294.7 

21.6 

7o.fi 

39.7 

.0207 

1.403 

2.763 

6.092 

, 2.8593 

40.669 

70.307 

looo.; 

295.1 

21.9 

?U5._ 

29.8 

*01.55 

1.054 

2.076 

4.576 

2.0535 

. 29.208 

70.307 

1000.0 

295. A 

22.4 

72.4 

25.4 

.:’132 

.896 

1,765 

3.890 

1.7028 

24.220 

70,307 

1000..- 

295. R 

22.6 

- . _J2jJ 

2r.3 

.0106 

.717 

1.412 

3.112 

1.3220 

18.803 

70.307 

1000.'. 

296.2 

23.0 

73.4 

13,5 

.0071 

.478 

.942 

2.076 

.8425 

11.983' 

70.307 

lQOd.u 

?97.4 

24.2 

75.6 

13.4 . 0 0 7 1 > 

.474 

.934 

2.050 

.8*45 

12.011 

70,307 

1000.1. 

297,4 

24.2 

T5.6 

21.7 

. 114 

.767 

1.511 

3.331 

1.4475 

20.589 

70.307 

looo, ■: 

297,3 

24, 1 

„ _ 75,4 

24.7 

. .120 

.871 

1.714 

3.779 

1.670* 

23.758 

70.307 

10 00 • 

297.1 

24. r 

75.) 

30.2 

.0158 

1.066 

2. 100 

4*630 

2.1164 

30.130 

70.307 

looo. 

296.fi 

23.7 

74.6 

39.3 


1.388 

2.734 

6* o27 

2.8736 

40.872' 

70.307 

1000,. 

296. G 

23.4 

74.2 

47.7 

.025.. 

1.685 

3.317 

7.314 

3.6148 

Si. 415 

70.307 

1000.1- 

296.3 

23.1 

73.6 

57.7 

. t3'l 1 

2.037 

4.. ll 

8.842 

4.5173 

64.251 

70.307 

1000. . 

295.3 


72.7 

67.1 

. j35o 

2.37J) 

4.667 

10.289 

5.4491 

77'.5o4- 

70.307 

1000, </ 

295.4 

22.2 

72.-. 

76.0 

.6396 

2.662 

5.282 

11.644 

6.3749 

90.672 

70.307 

1000.1/ 
"* * It**'** 

295.1 

21.9 

Tl.S 

*3.8 

...436 

2.958 

5.824 

12.841 

7.2862 

1 03*662 

***** 

***** 

****** 

****** 








7Q.3ST 

1 0 00.2 

295.3 

22.6 

72,7 







■ — — "" — n 

*626 

. 4 

.9 

.9 

1.6 

DEVIATIONS 
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flow rate versus differential pressure 




DATA ACQUIRED WITH FLCM IN THE REVERSE (S/N SIDE DOWNSTREAM! 


DIRECTION; TEST SPECIMEN (S/M 028) inlet pressure * 
415 PSIA (NOMINAL). 


TEST SPECIMEN IMLET CONDITIONS 


nyKnirij 


<PSIA> ' 


■a BAinH ?#.■ ■ 


(DEG. F> 


□IFF. PRESS 


WuMrA J 


(PSID) 


268.19? 


200.334 


144.77? 


lni.aso 


00.972 


62.532 


38,991 


38.865 


66.715 


OIFF. PRESS 


(PSID) 


268.199 


204,334 


144.779 


101.85(1 


81.964 


63.341 


39.a»0 


39.627 


67,444 


61.017 


AVG GROSS 






268.19? 


200.334 


144.77? 


101.85? 


81.468 


62.936 


39.395 


3?. 246 


67,080 


* 0.000 


(PSID)’ 


268. 198 


200.333. 


144»778. 


101.850 


81.467 


62.936 


3?i3?4* 


39.246: 


67. 07?' 


80,460 


418.2 (8.4 .^374 104, 06C 104.060 104,060 ,000 104,°? 9 ‘ 
417.5 78.5 ^ ,486 145.726 145.726 145.726 ,000 145.725' 
417.5 78.5 ,0600 199,071 199.071 199,071 .000 199.070 
416.9 78,5 7-722 287,453 287.453 ~ 287.453 Tool 287.453: 



JIARE D1FF . TRESS = -3.40000E-05 ♦ -4.440006-04 (AGFA!) * 1.50933E-01 (ACFM)*#2 +■ 0 (ACFM>**3 














TEST SPECIMEN INLET CONDITIONS 


NET' DIFFERENTIAL! PRESS 1 
4g»<4«'»S44»»4«»»4*«»i4 
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FL'J>'. P-TE VtnSl]? 

l'IFP CrtEhTI aL PRESSURE 

CLEAN CONDITION - FLOT RATE VERSUS DIFFERENTIAL PRESSURE. J 
DATA ACQUIRED WITH FLOW IN THE REVERSE (S/N SIDE DOWNSTREAM] 





DIRECTION. TEST SPECIMEN (S/N 028) 

INLET PRESSURE = 


T :iT . H-Pt-K IP 

P.i h)T OMAi-i 

TEST DRSCRTPTTfll'j LOOP PSIA (NOMINAL) ■ 



TtST bPt'-illEN l^LET .10 l< iTI ’IlsS 



.fR'iSP 

Ah). AS 



A Vo 

PHPSSUKF 1P-MP 

VG 

. . ... ... Pi niv rt/,1 p 

uiff. ^ess 

PC? f M_irtY... 

UIFF. pftESS 
s^rflunARv 

avg gross tare 

nTFF.'pRFSS LITFF. PRFSS 

NET' 

(1TFF. PRFSS 

MPSIaT (uEg. f> 

t. crN) ' 

(pSlu) 

' IPSIO) 

7p3iul ' ' (PSID) ' 

i«ior " 

1007.? (4.7 

. 04^v 

12i/,6B4 

12 .,6?4 

120,684 -O.OQQ 

120.684' 


1007, ? 

(3,h 

. -3US 

1*6# 164 

1 6.1'54 

106,164 

-0.000 

106,164 

1007, V 

(3.3 

. 341 

,•19,914 

91,644 

90.779 

-0,000 

90.77? 

1004. v 

( 3.2 

, 297 

7o,679 

77.755 

77.317. 

-0.000 

77.317 

1004,0 

’(3,3 

. 246 

02,615 

63.236 

62.925 

-0.000 

62,925 

1007, V 

(3.4 

. 197 

48.949 

49.97S 

49,464 

-0.000 

49.464' 

1004.0 

(3,3 

..■102 

36.94J 

37.668 

37.307 

-0.000 

37.307 

1004.0 

(4.1 

, ’127 

30.19 . 

3 '.936 

30.563 

-0.000 

30*^63. 

1004. U 

( * 5 

.01 3 

24.5b 7 

24.621 

24.594 

-0.000 

24.594' 

1004.0 

(5.', 

, 09 

IS. 67? 

lb# 915 

15.896 

-0.000 

15.696 

1004.0 

/ 5 • 6 

.ft, 69 

16.165 

16.2H9 

16.212 

"0.000 

16.212 

1004.0 

/5»5 

.01 7 

25.32 i 

25.481 

25.401 

-0.000 

25.401 

1004.0 

(5.3 

. '.12? 

30.1? , 

3.!. 879 

3U.&34 

-0.000 

30.535: 

1004.0 

f O* l 

. 1=5 

37.447 

3B.244 

37.845 

-0.000 

37.845' 

1004.0 

(4.6 

169 

49.573 

5 ,294 

49.934 

-0.000 

49.934' 

1004. o 

(4,1 

. 245 

62.615 

63,551 

63,083 

-0.000 

63.083 

1000.0 

(3.4 

. 296 

77.119 

7B.3B7 

77 .753 

-0.000 

77.753 

1000.0 

(2.7 

. (343 

94.713 

92.9-17 

91.610 

-0.000 

91.810 

lOOO.o 

(1.9 

. 308 

1( 6.79? 

1. 6,795 

106.796 

-0.000 

106, 796- 

1000.0 

(0.9 

.0427 

123.209 

123,2 ,9 

123.209 

-0.000 

123.210 



Wit UIFF. 

PRESS = -1.64000E-04 + 

-1.26930E-02 

(ACFM) + 2.48070E-01 

( ACFM) **2 

0 

(ACFMJ**3 
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DATE: 7/23/76 

CLEAN CONDITION-FLOW RATE VERSUS 

DIFFERENTIAL PRESSURE. BEFORE PROOF TEST. 

TEST SPECIMEN (S/N 023) INLET PRESSURE = 415 PSIA (ROMIHH) 

JEST SPECIMEN INLET ^ONgifig NS 
#»#ei*»o#*i*o«i»*******#***i#*#*»**i* 



FLOH’^TEP HNJF 



Fi ONMfTFR TWO 





# #«*«««*«* tt * # ft #- fl. « -»«• 





FLOW r^te 

pRfbSlJRF 

TcMB 

FLOW R'-TE 

PRESSURr. 

TFMP 

PRFSSURE 

-AV3 
, .TEMP.. 

„ Avg. 
flpw.BaTE 

( ACFM) 

(P61a ) 

(OFc. F) 

( acFH) 

(P9lA) 

(0F3, F) 

<Psi A) 

COEQ. F> 

(aCFMI 

.47 

bO . 4 


♦ 4,1 

69.9 

'3.5 

4?i7<, 

53.6' “ 

.6567’ 

.45 

4*. 7 

9 .6 

.65 

48.9 

Ra ,6 

42T.? 

83.1 

7S527 : * 

• 4q 

bn . 4 


9 4.: 

*9.9 

*9.6 

42T.P 

83.1 

*7r>4T6 

.36 

bO.p 

* 

.35 

50.^ 

93.7 

4 pi.? 

83*1 

.0455 

.31 

Pv.6 

49.6 

.31 

5". 8 

93.7 

821 .? 

83.2 

"Toms * ( 

« 26 

b ' .? 


* 56 

49,9 

"3,9 

42T.7 

83,2 

.0306 

• e* 

bU,4 


• ol 

5P.4 

83.7 

451.5 

83*. a 

* ‘ 7514* 

.16 

90.6 

R9,p 

,T5 

56,4 

93 , n 

42“. 2 

93,3 

75I«b~ 

.12 

9- .2 

<*£• 3 

.11 

s- .1 

93.8 

42?. 2 

93.3 

• 0132 

.12 

bO , 4 

05.8 

,ii 

S' 1 . 4 

93.9 

62 T .9 

83.4 

.0133 

.16 

9. .1 

(}^7 

."6 

49,9 

83.9 

421.9 

83.3 

.018*9 j 

.21 

bO.l 

fi 

.=1 

40.9 

99.9 

4??, 9 

83.2 

.0251 

.26 

49.7 


.?6 

49.3 

83.8 

421.2 

83.1 

.0306 

.31 

a 'M 


.3 ' 

49.9 

93,8 

42?. 2 

83,1 

rsisr ’ 

.36 

><'.1 


.35 

: 9.5 

83.7 

21.2 

83.0 

.009 

.40 

49.9 

95.3 

.40 

49.3 

93.7 

420.5 

‘ 8375 

.0475' 

9 44 

4V.9 

A -3 

.44 

49.7 

83.6 

4?9.9 

82.9 

.0520 j 

• 48 

49.9 

R7.4 

• 48 

49.' 

9... 9 

419.9 

82.9 

.0565 
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FLOW HiTf VERSUS DIFFERENTIAL PRESSURE 

CLEAN CONDITION-FLOW RATE VERSUS DIFFERENTIAL 

. PRESSURE,. BEFORE EROOE_PJLESSURE_TEST^ 

TFST NIIj*RER 6 PART Test DFScRIPTION test SPECIMEN (S/N 023) INLET PRESSURE « 415 PSIA (NOMINAL) 


TEST SPErlMEN INLET CON!)ITiONS_ 



sVG 

SVG 

5 R 0 SS 

DIEF. PRESS 

SR-'SS 

DIFF. oRESS 

EVG GROSS 

„ TaBE, 

NEI1. 

PRESSUKE 

temp 

FLOW Rate 

PRIMARY 

secondary 

DIFF. PRe?S 

DIFF. PRESS 

DIFF, PRESS |, 

(PSIA), 

(DEG. F) 

(ACFM) 

(PStP) 

(PSfD> 

(PSiD) 

(PSIQ) . 

tpsi&l 

421.8 

83.,' i 

,a567 

299.869 

?99.Bs9 

299.86? . 

.000 

299,869' ... 

421 .2 

^3« i 

. 15->T 

258.203 

2131380 

258, ?03 
213.386 

258.203 

213.380 

.000 


421,2 

83.1 

."476 

.000 

il3,380 

421.2 

83.1 

. 7425 

19o.553 

130.553 

180.553 

.000 

. 180.552 

421.2 

83 . P 


146.1 4 ^ 

U6.U7 

14 , 6 * 1 aT 

.000 

Ii. 6 ji. 6 j. 

421.2 

83.2 

.6306 

1157844 

115.944 

115.844 

.000 

us^a.ii .. „ ' J 

421.2 

• 3.2 

.0249 

83.899 

39.643 

89.27? 

. .sou 

_ 89.2 .7.1 

421.2 

«3.3 

.0188 

647322 

65.024 

64.673 

.boo 

. 54.673.-. 

421.2 

83.3 

• '132 

44.76- 

44.5^1 

44.631 

- 6.000 

44.1.630 

421.8 

83,4 

.n33 

43.216 

42.945 

43,078 

- 0.000 . _ „ 

ii.uii 

421.8 

83.3 

,fl89 

637321 

64.:>77 

63.69? 

• boo 

61,64.9 

421.8 

83,2 

. ' 2*51 

87.429 

88,382 

87. 9 16 

.006 

ai.. 9 .o 6 j 

421.? 

83.1 

.0306 

113.003 

113. 693 . 

113.003 

•Lqo 

..il3.5oi.. 

421,2 

83,1 

. 361 

144. 2S3 

’44.253 

144.253 

.000 . 

.I*4,252_ 

421.2 

83.0 

.0419 

176.765 

176.765 

176,765 

.. 00.6 

JJi*T3A 

420, ? 

83.0 

.'<475 

2147959 

214.959 

214.959 

. 006 . 

214.956 

419.9 

»2.9 

• ^5?o 

252. 2«6 

252. 2o6 

252.2o6 

.000 

J»52.2oSL_„ 

419.9 

82,9 

.*569 

299.869 

299.8^9 

299,64? 

.boo 

299,869. J 


lAfiE DIFF. PRESS = 

-3.40000E-05 ♦ 

-4.44000E-64 

(ACFM) ♦ 1.5Q933E-91 

(ACFM)*«2 ♦ 

n (ACFM) **3 
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FLOW GAtf VERSUS DIFFERENTIAL PRESSURE 

GLEAN CONDITION-FLOW RATE VERSES DIFFERENTIAL 
. PRESSURE. BEFORE PROOF. PRESSURE TEST 

TFSf MIJMSER 6 PART TEST DESCRIPTION TEST SPECIMEN (S/N 023) INLET PRESSURE = 415 PSIA (NOMINAL) 


test specimen, inlet conditions , , , 


pressure Tfm,pertture flow rate * . 

o «««««»»»« *««.#«** «»***«•» 0*0 «»«#«•<> OtHHHKHHH.** A ******** »***&#*oi*i*0 







LJTfRS/ 



gn 2 

SNj .. 


'} 

KG/SQ CM 

PS I A 

DEG. K 

OEG. C 

DEG. F 

MIN 

•CFM 

■ SCFM 

kg/hr 

LrS/HR 

DIFFERENTIAL' 

PS, 1,0 

29,658 

421,8 

3rl .5 

28.3 

63.0 

45.1 

.0567 

1.588 

3.12T 

6.894 

21.0829 

299.869- 

29.612 

421.2 

3 1.5 

2*. 4 

83.1 

4l .6 

. -627 

1.474 

2.9/12 

6.398 

' 1*8.1334 

'259,?03”‘ 

29.612 

421.? 

34 1.5 

-8.4 

83.1 

3?.5 

,0478 

1.330 

P»6j8 

5.77 2 

15.0021 

2134 380 ~ 

29.612 

421.2 

3M .6 

?P .4 

83 J 

33,4 

,*425 

i.189 

2.341 

S.I61 

12.6941 

' TeoT852' 

29.6i2 

421.2 

3 1.6 

28.4 

83.2 

28.9 

,a368 

1,028 

2.025 

4.464 

'lo.’arsT* 

146'. 146- j 

29.612 

421.2 

-.01.6 

23.5 

8-1.2 

24.0 


.855 

1.684 

§.712 

8.1446 


29.612 

421,2 

30) .6 

28.5 

83,2 

19.5 

. 249 

.696 

1.371 

3.622 

6.2764 

89.271 

29.612 

421.2 

3r 1 ,7 

28.5 

83,3 

14.6 

« 0 1 8 8 

.525 

1.1134 

2,279 

4,5470* 

6 4, 6 73 

29,612 

421.2 

3‘ 1 .7 

28.5 

83.3 

l6,n 

.013? 

.369 

.72? 

1.603 

3.1378 

'44.636 * 

39,658 

4?1,6 

3«1 .7 

>e,6 

83.4 

1 3.1 


.371 

• 7 3 1 

1.616 

3. 6§86 

43,677 

29.658 

421 ,6 

3M .7 

28.5 

83.3 

14.8 

,m‘R9 

.530 

1.044 

2.302 

4,4785 

63.§99'~ ij 

29,658 

421.6 

3 1.6 

28.5 

83.2 

1*9 . 7 

.'•25{ 

.7 02 

1.383 

3.648 

6.1804 

Sf.?06 ' 

?9.612 

421,2 

301 .6 

^8.4 

83.1 

44.0 

.0306 

.857 

1,687 

7.718 

7.9449 

~ir 3 W3" 

29.612 

421.2 

3 «' 1 .5 

22.4 

63.1 

28.5 

.036T 

1. 616 

1.98? 

4.386 

10.1419 

144". ?S2 “ 

29.612 

421.2 

31. 5 

28,3 

83. 6 

32.9 

‘ ,-’419 

1.171 

2.3ij6 

5,385 

12.4278 ** 

176 : ,T64‘ 

§9.567 

420. P 

301.5 

?f,3 

83.0 

37.4 

.0475 

1.3?6 

?.6ii 

5.7*56 

15.1131 

'1W51T-- 

29.521 

419.V 

3ol ,5 

28.3 

86,9 

4o ,8 

,052r 

1.449 

2.553 

6 ,29 1 

17.7318 

"252;io5~ i( 

29,521 

419.9 

3,1.5 

?s.3 

62.9 

44.5 

.-565 

1.575 

3.1a 3 

6.B39 

2T.6829 “ 

*“ 299ii69 


***** 

***** 

««*»»# 

****** 






_ — — _ 


29.610 

421,6 

301.6 

28.4 

83. T 






* 

..... . 

.025 

.2 

.1 

.1 

.i* 

DEVIATIONS 
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FLOW RATf VERSUS DIFFERENTIAL PRESSURE 

CmN^NDITTON-FLtM RATE VERSUS DIFFERENTIAL 

TfST MUMRrl! 6 p/lGT ?A TEST DESCRIPTION TEST SPECmEtTcfrt 0Z3)°^NLEI^ FREsJuM E -^ " lOdO FS3A~(NraimL) 


. fLOWNETER CONDITIONS _ _ _ _ TES]^ SPECIMEN IN LET pON^ iflOl jlS 1 

***»**«« «****»**«**«*«•****»#*#«**«(*******«*•»*»*» #i*»**o»*»«»e*»i**»******#***tt#*****# 


FLOv/McTeR ONf 

# # « «##«««« ii <HH> * # * * * V * * 

FLOtlM^lRR TWO 

«■ * ft ^ # » * £ ** «• * » ft <* » * 




Flow rate 

UCFMl 

PRESSURE 

(PSIa) 

tf;Mp 

CDEF" F) 

FLOW RITE 
(,'CFMl 

PRESSUpE- 

(Oslo) 

temp 

(DEG. F) 

pressure 

(PSlA) 

-AVQ 

._.TEMP_. . 
(DEO. F) 

... . AVO. | 

-FLQM.RaIE 

(acfmi 

.63 

49.5 

-?£*? 

.90 

47,4 

f-,2 

- loll. 9 

77.2 

.044*- 

,75 

P0,2 

73,6 

.81 

48.5 

79.7 

i''ii.9 

76.6' 

.6381 

• 66 

=0.1 

73.4 

.73 

48.7 

79./ 

1-07.9 

76.2" 

.6335 

.58 

49, 9 

7*>« ^ 

.60 

a8.7 

78.9 

I - 07.9 

76.1” 

,0286 

.49 

49,9 

73.8 

.50 

48.9 

79.1 

1007.9 

76,4 

.62*1 || 

.39 

49,9 

V-‘ 

,40 

49,3 

-9.4 

1'07.9 

77.6 

" 7ol9* 

.31 

t>0 ,2 

75.3 

.31 

49,9 

79,9 

i«67,9 

77,6 

, 0152’ 

.25 

49,9 

7A.* 

.?5 

49.5 

• 6 

ino7.9 

78.5 '• 

'.0125'"' 

.21 

60.1 

77.2 

.20 

79,9 

87,9 

lo 07 .9 

79.6 

,0l02 

.14 

90.2 

77.9 

.13 

50,1 

«T,3 

l^of .*1 

79.5 

.0067 

.14 

P '.1 

79 »R 

.“3 

49.9 

8? . 3 

i<'6f.9 

80,9 

.'66«7‘ i| 

.2? 

90.1 

70.3 

,7l 

49.9 

8?. 3 

I-ii.9 

80.8 

‘ ".0106 

.25 

&0.1 

7Q .? 

,25 

49.9 

92. T 

i'll. 9 

80.6 

.6125' 

.31 

90,1 

7».6 

• ^1 

49,9 

i 

i'f)7»9 

80.4 

.0152 

.40 

90.1 

73.0 

.40 

49.5 

8T.9 

1307.9 

80.6 

:6l90 _ ", 

.49 

9't,2 

77 •? 

.81 

49.5 

«T,5 

l'n7.9 

79.3 

.62*7' 

.58 

9u,l 

7fi) • / 

.60 

.9.1 

»T.i 

1"07.9 

78;7 

.6291 ,j 

.67 

49,9 

75.7 

,70 

48.5 

<?'. 6 

1-' 67. 9 

78 , 1 _ * 

T6334' 

.75 

9’ ,2 

7A. 9 

.81 

48. 5 

79.9 

1' 07.9 

77.4 

.6381 

.84 

49 4 9 

7 A.p 

.91 

47.9 

79,2 

1007.9 

76.7 

' ."oil?” ' 
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TfST NUMRER 6 


TABLE 54 

flow raTf versus differential pressure 
part 5a test description 


PAGE: 2 __ 

DATE: 7/23/76 " " 

CLEAN' CONDITION-FLCW RATE VERSUS DDFEREOTIAL 

PRESSURE. BEFORE PROOF PRE SSURE TEST. 

TEST SPECIMEN (S/N 023) INLET PRESSURE - 1000 PSIA (NOMINAL) 


TtST SPECIMEN INLET CONDITIONS 


PRESSURE 

(PSH) 

aVg 

'AVg 

. . gross 

DlF£. PRESS 

GRPS5 

□IFF. PRESS 
SEcONfiARY 
(pSIg) 

. .AVG gross 

-TARE,- 

, NF.f- , . 


Temp 
!DEG. F) 

FLOW R 4 Tf 

(TcFM) 

PRIMARY 

(pSID) 

OlFF« PRe§S 
(PSID) 

OIFF. PRESS 

(PSlDl 

DIFFV .PRESS 

1P5101 

II 

loll. 9 

T7.2 

.*414 

161 I4n3 

161.4p3_ . 

L61.4o3 

-fl.OQl) 

761.463’ 


loll.? 

6 

.0301 

145.3*5 

145.3*5 

145,365 

- 0.000 

_i.45^36Sl 


1007.0 

76.2 

• Ss'sS 

124-472 

124.472 

124.472 

- 0.000 

124.472 


1007.9 

7&.1 

.0200 

104’902 

104.902 

l64.9o2 

■• 0.000 . . 



1007,? 

?6*4 

• ; 241 

04.294 

85. ^15 

84,655 

-Q.0O0 

84.685' 


1007.9 

T7«0 

.0194 

(,6.233 

67.023 

66.65? 

- 0.000 „ .. 

66,6521 

11 

1007.9 

77.6 

.0152 

5*; 142 

50.925 

50.534 

* 0 «Q. 0 Q 

Bn.5S* 


1007.? 

10.5 

.0125 

471867 

41.635 

41.751 

•»o,oo 6 . 

._*UraI 


1007. V 

79. S 

. 01*2 

33^404 

33.229 

33.356 

tO .000 

. 334356. 


1007.9 

79. 

.0067 

21*655 

HI . *'6 

21.530 

. 4o.6oo 

21 Jkji 


1007,9 

«>a. 9 

.0007 

21 J460 

21.4-6 

21.437 

-o.doo 

2l.437_ 


1911.9 

00.8 

.0106 

34.975 

34.839 

34.9o7 

- 0,000 

. 34a9o8 

y 

loll. 9 

80.6 

.0125 

'127177 

4 i. 9 ai . 

42.07? 

. jQ, 00 D._ 



1007.9 

eo.^ 

.0152 

5i>.64H 

51.241 

56.942 

-O.OOO . 

56.942 


1007.9 

MO * 0 

.*198 

67.4"8 

68.286 

67.847 

- 6 .QQ 0 . 

67.9*7 


1007.9 

79.1 

.0247 

1 

86.505 

87,22g . . 

06,865 

-o^aoi 

06.868 


1007. V 

78.7 

.0291 

106.164 

106.164 

106.164 

?o,oo6 

_166j164__ 


1007.9 

73 * x 

. ‘334 

124.788 

124.708 

124,788 

- 6.000 _ 

J24.7B8.._ 

.1 

1007.9 

77./ f 

.0301 

745.621 

145.621 

.145,621 

-6. non 

7i8.6»7 


1007,9 

76.7 

.0424 

1661769 

166,769 

166.76? 

- 0,000 v 

766,770 .. 












Tare oIff. press d 

-1.64000E-04 * 

-7.26930E-0? 

(ACFM) ♦ 2.496jJ>ErQl 

(ACpM) **2 ♦ 

J .'tACEMtiya. 





TABLE 54 


PACE : 2 

DATE: 7/23/76 


TpSf NUMBER 6 


flow ratf versus differential pressure 
part 5a test description 


CLEAN CONDITION-FLCW RATE VERSUS' DIFFERENTIAL 

PRESSURE. BEFORE PBonp PRF.qgnRE test. 

TEST SPECIMEN (S/N 023) INLET PRESSURE - 1000 PSIA (NOMINAL) 


TEST SPECIMEN IHL^T CONDITIONS . 


-4IEI, o^FE g g NT U ^eg^ S S - 

*«*#******»*#*»*#**•**- 


PRESSURE 

**«*»****#»*»*##**« 


Temper tture 

4tt44444«444444#44444*44444*#44 


FLOW RATE , , 

4 * 4 4 4 * 4 444 4 444 4 444* 4 4 44*4*4*4 4* * * * 44*4* 4 * ««f« 4*4 4 


KG/SO CM 

PSIA 

DEG. K 

DEG. C 

71.144 

1- 11.* 

298,3 

25. r 

71.144 

1011.* 

697,9 

74.8 

70.865 

10 07.9 

297.7 

24.6 

7(1. 86S 

1 >07.9 

297.6 

24.5 

70,865 

1007.9 

597,8 

?4 .7 

70.865 

1007,9 

298.2 

?5.0 

70.865 

l >07.9 

298,5 

?5.4 

70,865 

1007.9 

?99. .1 

25.8 

70.865 

IOOT.9 

299,3 

26.1 

70.865 

1-107.9 

299,6 

26.4 

70.865 

1007.9 

300.7 

27.2 

71.144 

1011,9 

300.3 

27.1 

71.144 

1x111.9 

300.2 

27.o 

70.865 

1«07.9 

3q6.o 

24.9 

70,865 

1007,9 

o99.3 

?6.6 

70,865 

1007.9 

299.5 

?6.3 

70.865 

1007.9 

299.1 

2fi.o 

70.865 

1(107,9 

x>90.8 

?5 , 6 

70,865 

1.07,9 

298.4 

25.2 

70.865 

***«■* 

l >07,9 
«*#■»» 

298. f 
»##«* 

24,8 

70.421 

1008, ! 

2<)8.o 

25.8 

.089 

1.8 

.8 

.8 


OEG. f 

LlTt-RS/ 

HfN 

ACFn 

SCFM 

77.? 

87.1 

. '414 

2.812 

76.6 

7i.7 

,4381 

2.589 

76.2 

65.3 

,r335 

2.269 

76 , T 

55.8 

. 280 

1.952 

76,4 

46.4 

.''947 

1.634 

77.0 

37.4 

.0194 

1.315 

77,6 

29. r 

. 115? 

1.025 

78.8 

■03.7 

.1195 

.84? 

79.6 

19.3 

.Ole? 

,688 

79.5 

12.6 

• ’067 

.453 

86.9 

12.6 

.0 067 

.450 

86.8 

?n.l 

.0106 

.714 

66,6 

24,0 

.0125 

.846 

85.4 

29.0 

• 0152 

1.624 

efi.n 

37.0 

,0198 

1 . 330 

79.3 

47.3 

. 247 

1.661 

78,7 

56.3 

. -297 

1.965 

78.1 

64 ■ ® 

. '334 

?.?57 

77.4 

74.2 

.0387 

2.574 

76.7 

83.0 

.»424 

2.860 

78.4 

7.4 

DEVIATIONS 




GN? 

,, 5N2. 

KG/SQ cm 

II 

kg/hR 

L 8 S/HR 

DIFFERENTIAL 

psIF 

5.537 

12.206 

11.3470 

I6l7*03 

5.09,8 

11.340 

10.2160 

145'. 305 

4«46? 

9,848 

e ; 75 13“ ' 

'" '1247*72" 

3 .B 4 ? 

8,472' 

T, 3753 

104»?B2' 

3 . ?i§ 

7.094 

579518 

64,655' ,, 

2.590 

5,710 

476862' 

66,653 

2 . n i? 

4.451 

375509 

S(i.S34 

1.658 

3.655 

2.9354 

_ -jrjgy— 

1*354 

2.986 

2.3452 

'337*56 ' 

.89? 

7.966 

1.5136 

2!U 551“ 

,806 

7.954 

i.5670"' 

"2r.*37 u 

1 .4o6 

3.099 

2.4542' 

34i?08 " 

1,667 

3.674 

2. 9585 

42', 079' 

2 . 0 l<? 

4.445 

3.5816 

5'0. ?4B' 

?« 61? 

5.774 

4.7701' 

67 r .047 

3.271 

7.211 

6.1o73 


3.86? 

8.529 

'7.4641 

Ift6*l64 jj 

4.445 

9.799 

8.7735 

1 §4*7®® 

5.068 

11.173 

10,2382 

"i45‘.6ei 

5 * 64 ? 

“ 2 . 449 

11.7251 

166, 7^0 
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TABLE 55 

flow rate versus differential pressure 


test NUMBER 5 DART 230R TEST DESCRIPTION 


PLOW ETER CONDITIONS 

«HHHHHHHHHHHHHHHHHH.#***IHHHHt***tt*****«HHHHHHHHHHHHHHMHHHHt*********************** 

ll ’ • * ' ' 


CLEAN CONDITION - FLOW RATE ’VERSUS' -DIFFERENTIAL 
PRESSURE DATA ACQUIRED AFTER 10- HIGH ■ PRESSURE— 

IN REVERSE DIRECTION. TEST SPECIMEN (S/N 023) 

INEET-PRESSURE~-AI5'PSIS NCMINAr: 

DATA OBTAINED AFTER ?RO0F_TEST. 

TEST SPECIMEN" INLET CONDITIONS. 


FLOwMtIEH ONE 

HHUHMHUUHlO OttO ttOOfU* ** 6 * e -IMUHXHUttt #»»** 


FLOv, 'METER TWO 


AV.G AVG 


Flow kaTl 

PHcsbURt 

TEMP 

Fi OW KaTE 

pressure 

TEMP 

pressure 

TEMP 

FLOW RATE 

(ACFMf 

(PjjlA) 

(DEG. F) 

(ACFK) 

(PSIA) 

(DEG, F> 

(PSIA) 

(DEG. F) 

' (ACFMS" 

.5?, 

4V 4 9 

69.5 

.54 

48,9 

9U.9 

418,8 

90.2 

.1.0624 — 

.60 

30.2 

89.3 

.51 

49.5 

90.7 

418,2 

90., 0 . . _ 

.0598 

*<u 

= 0.2 

89.2 

.42 

49.7 

90.7 

418,2 

89,9 

?,0»96' 

.31 

bo. 4 

89.lt 

.31 

50.0 

90.4 

417,5 

89,7. 

.0369' 

• 2b 


88.8 

.20 

50.0 

90.4 

417.5 

89.6 

- « 0.3 15; _ . J 

.21 

= -.4 

88. B 

.21 

50. 0 

9(1.4 

417,5 

89^6 

.0254 

.lb 

ay ,2 

88. B 

.14 

50.0 

90.5 

417,5 

69,7 

.0174 

.15 


89. 0 

.14 

50*2 

90.5 

417.5 

89.7 . 

. .0175 _ 

.23 

SC. 2 

68.7 

.23 

49.9 

90.4 

416,9 

89.5 

.0272 

.2(5 

= > .4 

68.4 

.26 

50.0 

90.2 

416,9 

„ . 89.3 

_ *03J5 

.31 

49.9 

88.2 

.31 

49.5 

90.0 

416,2 

s? a- 

.0369' 3 

• AC 


88« 1 

.40 

49.5 

89.7 . . . 

415,6 

. . M*9 

t0480 

.50 

• £ 

88.') 

.51 

49.3 

89.5 

415.6 

88.8 

. 


Ou.l 

88.2 

.54 

49.1 

69.5 

414.9. 

8.8.8 

.0633 
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TABLE 55 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


TFST i'lUMBEK 5 

PART 23DR 

TEST DESCRIPTION 

TEST SPECIMEN INLET CONDITIONS 




CLEAN CONDITION - FLtW RATE VERSUS DIFFERENTIAL 

PRESSURE DATA.ACQUIRED_AErER_l.Q_HIGU_ERESSiTiE 

(10,000 PSIA NOMINAL) GN 2 IMPACT CYCLES. FLOW 

IN REVERSE DIRECTION. TEST .SPECIMEN (S/N.023) 

INLET PRESSURE = 415 PSIA NOMINAL. DATA 



avg 

AVG 

GROSS 

DIFF. PRESS 

GRr.ss 

OIFF. PRESS 

AVG gross 

TARE 

NET 

PHtSSunE 

(PSIAj; 

)£MP 

FLOW RATE 

PRIMARY 

SECONDARY 

(PSID) 

DIFF. PRESS 
' IPSID) 

DIFF. PRESS 

DIFF.^PRESS 

(DEG, F) 

UCFM) ' 

(pSIO) 

(PSIDf 

(PSID), 

4i8.o 

'•0,2 

.1)624 

291.076 

291.076 

” ‘291.076 

.001 

291.075 

418. 4 

9y.O 

.,.598 

261.684 

261.684 

261.684 

.oo‘o ~ 

261.633. 

418.4 

o9,9 

,i|496 

188,046 

188,046 

188.04b 

.000 

188.045 

417,3 

89.7 

. 369 

125.153 

125.153 

125.153 

Too o' 

125.153 

417. S 

«9.6 

..1315 

11)2.398 

102.398 

102,398 

.000 ‘ 

102.397 

417.3 

09.6 

.i'234 

78.296 

79.oU 

78.653 

. 000 ' 

78.653. 

417.3 

89.7 

.'174 

50.910 

51.515 

51.216 

.000 

51.216 

417.3 

U9.7 

. ;17S 

50.793 

51.515 

51.154 

.000 — ' 

51.153 

416. V 

89.5 

.■'2 72 

83.862 

84,700 

84.281 

.000 

84 » 280 “ 

416,9 

89.3 

. (i 3 1 5 

102.082 

102.062 

102.08? 

".000 ' "" 

102.081 

416.4 

o9.1 

.369 

125.785 

125.785 

125.785 

.000 

125. 7B5 ] 

415.0 

88 . 9 

.0480 

180.777 

180.777 

180.777 

.000 

180.776 

415.0 

88.8 

. 06'-0 

266.424 

266.424 

266,424 

.000 

266.424- 

414.9 

08. 8 

.9633 

308.774 

308.774 

308.774 

.001 

308.774- 


I 


M)Ht IjIFF. PRESS = -3.4J00CE-0S «■ -4.44000E-04 <ACFr-|) * 1.50933E-01 <ACFM>**2 * 


0 <ACFM>*«3 

J 
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TABLE 55 -- - 

Flow rate versus differential pressure clean condition - PLOT rate versus differential 

PRESSURE DATA ACQUIRED AFTER XO HIGH PRESSURE 

(10,000 PSIA NOMINAL) ‘GN2 IMPACT CYCLES. FLOW 

JEST NUMBER S PART 23UR TEST OESCRJPTION IK REVERSE DIRECTION. TES T SPECIMEN (S/N 023) 

INLET PRESSURE -'415 BSIA NOMINAL. DATA 

OBTAINED AFTER PROO F PRESS U RE TEST . 

TEST SPECIMEN INLET CONDITIONS ' ‘ NET DIFFERENTIAL! PRESS 

ttgSop<>»«<nnn.«<nnn.,»S»ii 







’ 


— 

.... 

’ ^ 



pressure 



IEMPERaTUSE 




. flow J58TE . 





******************* 

****************************** 

************************************************* 


!) 






L'TERS/ 



GN 2 

GN2 

KG/SQ- CM 

' 

KG/SQ CM 

PblA 

.DEO . K 

DEG. C 

oeg. f 

MIN 

acfm 

SCFM 

KG/.hk . . . 

.LSf/HB 

DIFFERENTIAL'— 

ESiD 

20.44 f 

* 10.0 

3y5.5 

32.4 

90.2 

48.5 

.0624 

1,713 

3.375 

7.436. 

20,4646 

..29.1,975: . 

29.40? 

416. £ 

305.4 

32.2 

90.0 

46.4 

.0598 

1.640 

3.230 

7,120 

18.3982 

261.683 

29.402 


3J5.3 

32.2 

89.9 

38.5 

.0496 

1.361 

2.679 

5,?qf» 

_._13j32fl9: 

188.045' 

29.356 

417.3 

3.5.2 

32.1 

89,7 

28.6 

.0369 

1,011 

1.991 

4.39p 

J-.7991_ 

125'. 153. 

29-356 

417.5 

305.2 

32.0 

8 p ,6 

24.5 

.0315 

,664 

1.7oi 

3«749 

. 7 . 1993 

102,397 J . 

29.356 

417.5 

305.2 

32.* 

89.6 

19.7 

• 0254 

,696 

1.371 

3.023. . 

5.5298 

78.653 

29.356 

417.5 

3Q5«2 

32,.’ 

89.7 

13.5 

.0174 

.476 

.938 

2.067 

. .. 3.6M8 

51.216 

29.356 

417.5 

305.2 

32.1 

89.7 

13. b 

..'175 

.478 

.941 

2,075 

. 3-5964 SI. 153. 

29.310 

416.9 

305.1 

32. . 

89.5 

21.1 

.i.27? 

•744 

1.465 

3,229 _ 

5.9255 

84,280 

29.310 

*lb.v 

305.0 

31. b 

89,3 

24.4 

.0315 

,861 . 

1.696 

3,740 

_Tj.17.70 

-JJL2«081__ 

29.265 

416. f 

3ij4,9 

31.7 

89,1 

28.6 

.0369 

1.009 

1.987 

4*381 

6,8435 

125L785 ' f 

29.219 

415.0 

304.8 

31.6 

68.9 

37.1 

.048u 

. 1.311 .. 

2.581 

5,M?_ 

-1.6,7098 

180.776 

29.21V 

415.6 

3C4.7 

31.5 

88.8 

46.4 

.0600 

1,638 

3.22? 

7.10? . 

.. 18,7315 


29.174 

414.9 

304,7 

31,6 

88,8 

48.9 

.0633 

1.727 

3.400 

7,495... 

21,7089 -308,774 



***** 

****** 

****** 








29.323 

417.* 

3: 5.1 

31.9 

89.5 


* ' ‘ 

' " 





, 

• U63 


.2 

.2 

.4 

DEVIATIONS 




-• 

— 

- - 1 ) 

1 

, 1 
f 
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TABLE 56 

flow rate versus differential pressure 


te^t number s part 23er test description 


flowmeter conditions 


CLEAN CONDITION - FLOW KATE VERSUS DIFFERENTIAL 
{IO^O-PgIA-SOttINftL) "GN r PiPAffT CYCL BS;^ FLOW 


INLET PRESSURE = 1000 PSIA NOMINAL. 
OBTAINED A^ggjp 

*#»«»«*#**»« 


DATA 



KLOWMtIEK ONE 



Flowmeter two 







* irU £■» 0 »«■ *V & **>«»» * 

PRESSURE" ‘ 
" <PSI ft ) 

AVS 

AVG 

II 

FLOW R« It 
UUFM) 

PR^SiURt 

(Psirt) 

TfTMP 
(U EG. F> 

FLOW R f ,TE 

iacfmi 

PRESSURE 
■ 1 PS 1 A 1 

temp 

(DEG. F) 

Temp 
(DEG. F) 

. FLO*Pf*lE 
' ( ACFM) ” 


,85 

5|'.l 

S3. 2 

.91 

47.9 

87.8 

1904.0 

85.5 

t043Q 


.77 

50.1 

A2 m> 

• 81 

48.3 

86. 9 

1004.0 

84.5 

.0387' 


.SB 


81.2 

.71 

49.1 

86.0 

1004.0 

83.6 

.0345 


.59 


80.9 

.61 

49.3 

85.6 

1004.0 

83.3 

.0297 


«5(j 

51,, 1 

81.1 

• 50 

49.3 

85,7 

lw 04,0 

83.4 

.0248i 

■J 

.4 0 

50.1 

81 .5 

♦ 4 1 

49.5 

85.8 

100^.0 

83.6 

.0200 


.31 


88. 0 

.31 

49.9 

86.2 

1"07.9 

84.1 

.0154- 


.26 

= ,.4 

82.5 

.26 

50.0 

86.2 

1004,0 

84,4 

.0129' 


.22 

50.1 

82.9 

.21 

49.9 

86.5 

1 >04.0 

84.7 

.OIO61 


.15 

5u . 1 

83*9 

.14 

49.9 

86.7 

1U04.0 

85.1 

a 0074' 


.15 

5k. 2 

89.2 

.14 

50.0 

87.3 

1 »04 , 0 

85.8 

.0074' 

1 

.23 

99.7 

84.8 

.22 

49.5 

87.3 

lv04,O 

85.8 

.0112 


.26 

99.9 

84.2 

.86 

49.5 

87.3 

1 >04.0 

85.8 

.0130 



<+* .y 

84. > 

.31 

49.3 

87.2 

1 u04. 0 

85.6 

.0153 


.90 

5J.1 

83.4 

.40 

49.5 

66 • 9 

1‘ 04.0 

85.1 

.0200 


.50 

= 0.1 

82.7 

.51 

49.3 

86.5 

1 •104.0 

84.6 

.0250 


.59 

* y .* 

SI .9 

• trU 

49.3 

86.0 

1(104.0 

84.0 

.0296. 

•] 

• 66 

.2 

81-2 

.70 

48.9 

85.6 


83.4- 

.0338 


.76 

51. 1 

8j >5 

,B1 

48.3 

P5.0 

1<i04«0 

.. 82^8 

. .038.4' 


.Of 

50. 2 

By . 0 

• 9l 

48.3 

84.4 

1004,0 

82.2 

.0436, 
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DATE: 9-8-76 


TEST NUMBER S 

ftST SPELlMEN INLET CONDITIONS 

* * * * * a « # * »««»« « ua # <Hi ««««»»*•«•* » t IHt »«*»« » ft 

AVG AVG 

pressure i emp flow Rate 

_ TABLE 

Flow rate versus 

PART ?3ER 
GROSS 

oiff; press 
primary 

differential pressure clean condition - flow date versus differential 

(10,000 FSIA NOMINAL) GN '2 IMPACT CYCLES. FLOW 
TEST DESCRIPTION in REVERSE DIRECTION.... TEST SPECIMEN. fS/N 0231 
INLET PRESSURE - 1000 PSIA NOMINAL. DATA 
.. . OBTAINED AFTER PROOF PRESSURE TEST. 

GRijSS 

UIFF. PRESS aVG gross tare net 

secondary diff. PRe?s oiff; press diff. press 

If 

(PSlAl, 

(0LG. F) 

UCTM) 

(PSID)' 

(PSID) 

7PSI0T ’ 

' "IPSlDr 

(PSID) 


1 01)4, U 

as . 5 

.0430 

143.166 

143,168" ' 

143. 16§ ' 

- 0.000 

143.168 



1004. U 

U4.5 

• >367 

126.733 

126.733 

126.733 

- 0 : 600 " 

12 6773? 



10U4.0 

03.6 

.0345 

110. 61S 

110 . 61 S 

110.615 

-o.ooo 

TlO.615 


1004.0 

63.3 

.0297 

92.63. 

93.233 

92 i 931 

“-o.ooo 

92.932 

— 

1004. v 

d3. 4 

.0243 

75,023 

75.534 

75.27? 

-o'.ooo 

75.279 

"1 

10U4.O 

63.6 

.0200 

59.522 

60.048 

59.785 

- 0.000 

S9.715T 


1007.9 

64,1 

.0lS4 

45.i3<? 

45.194 

4S.T65 ’ 

" -dTboo" ’ 

45.165' 

— 

1004.0 

64.4 

.1)129 

37.082 

37.265 ’ 

37,173 

” 0.000 

37717? 


1004.0 

64.7 

■ 01')6 

29.665 

29.787 

29.726 

- 0.000 

29.727 


1004. 0 

65.1 

.0074 

20.337 

20.380 

20.358 

— -oTboo 

267359 

— 

1004. O 

65.8 

.0074 

20.395 

20.551 

20.473 

? 6 ;ooo 

20.474' 

} 

1004.0 

45,8 

,0112 

31.635 

31.856 

31.746 

- 6 . boo 

31.746' 

— 

1004, 0 

65*8 

.0130 

37.314 

37,553 

37.433 

- 0 . 060 “ 

37,433. 

— 

1004,0 

o5*6 

.1)153 

44.440 

44,703 

44.571 

-"o76o6~ " 

44,572. 



1004. U 

•■5.1 

.0200 

58,89s 

59.416 

59.156 

-o.ooo 

59.156 

— 

1004. o 

64.6 

. 025y 

75.645 

76.166 

75.?()6 

- 0.000 

75.906 

. 

1004. 0 

«4.C 

.0296 

92.023 

92.917' 

92.470 

- 0.000 

92.470 

u 

1004. u 

43.4 

.1)338 

109.983 

l«9.9;i3 

109.983 

- 0.000 ' 

109.983. 


1004. u 

A2.S 

• 1)364 

126.733 

126.733 

126,733 

- 0.000 

126.734 


1004, u 

62.2 

.1)436 

146.012 

146,012 

146.012 

-o.ooo 

146,012: 



lARE 01FF, PRESS = -1.64000E-04 + -l.2693l)E-o"2 (ACFMJ” ♦” '2,4Bo'70E-01 _ ' fSCFK) *»2 i 0 ( ACf-'H) 
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TABLE 56 


FLOW RATE VERSUS DIFFERENTIAL PRESSURE CLEAN CONDITION - FLOW RATE VERSUS DIFFERENTIAL 

^ PRESSURE DAT A ACQUI RER AFTER 10 HIGH PRESSURE 

(10 TOOCTPSIA NOMINAL) GN 2 IMPACT CYCLES. FLOW 

TEST NUMBER 5 PART 23ER TEST DESCRIPTION IN REVERSE DIRECTI ON. TEST SPECIMEN (S/H 0237 

' ' INLET "PRESSURE -*1000 PSL\ NOMINAL. DATA 

OBTAINED AFTER P_ROOF_P.MSSURE T EST. 

TEST SPECIMEN INLET CONDITIONS ~ * NET OTfFERENTIaLTPRESS 

##******#**«»********&*#<►*»**#**&*# »»«»♦»»♦»»♦♦»»♦»»»«»»» 


RHESS URE 


IEMPERaTURE 


..EL^ RATE 


KG/SO CM 
70.58b 

PS1« 

DEG. K 

deg. c 

DEG. F 

' UIT£RS/ 
MIN 

ACFM 
.0430 
.038 7 

SCFM 

GN2 

K 6 /H* 

' 0 R 2 
LBS/HR 

~K0/SLf ‘CM 
DIFFERENTIAL) 

PSlD. 


iUQA.u 

302.9 

3fl2.3 

301.8 

301.6 

29.7 

85. 5 

8 q .8 
72.8 

2.854 

5.620 

12.389 

10.0657 

143. 168 


70.586 

1004. u 

29.1 

84.5 

2.572 

5,064 

11.154 

8.9103 

126*734 


70. 58b 

1004.1. 

28. t 

83.6 

65.0 

.0345 

2.295 

4*Sl8 

9.961 

7.7770 

U0* 6 15 


70 . 58b 

1 DO A . 1 

28.5 

83.3 

56.1) 

.0297 

1.977 

3.893 

8.583 

6.5337 

9Z.?32 


70.58b 

1 JOA. j 

301.7 

28, b 

83.4 

46.7 

.0248 

1.651 

3.250 

7.166 

5.2926 

75.279 

a 

“ 






“ 

~ ’ ~ 






70 .Sbb 

lOOA.v 

I007.V 

301.9 

28 .1 

83, b 

37.8 

.0200 

1.335 

2.628 

5.793 

4.2033 

59.785 


70.86b 

302.1 

28.9 

84 .I 

29.1 

.OIS 4 

.0129 

1.029 

2.026 

4*467 

3.175* 

45*165 


71) .5bb 

1004 . i 

302.2 

29.1 

84,4 

24.4 

• §61 
.704 

1.69S 

3.737 

2.6136 

37.174 


70.58b 

1004 , 0 

3Q2.4 

302.7 

29.3 

84.7 

19.9 

.0106 

1.387 

3.057 

2.0900 

29.727 


70.586 

100 *. v 

29.5 

85.1 

13.9 

.0074 

.490 

.964 

2.126 

1.4314 

20.359 


70.58b 

1 JOA^o 

303.0 

29.9 

85.8 

13.9 

.0074 

.491 

.967 

2.131 

_ 1.4394 

. 2Q.»T4- 

a 

70.58b 

1004.1, 

303.0 

303.0 

29.9 

85,8 

21.0 

.0112 

.013(1 

.742 

1.461 

3.221 

2.2320 

31.746. 


70.5Bb 

11)04.0 

29.9 

85.8 

24.3 

.860 

1.693 

3.733 

2.6318 

37.433, 


70.58b 

1 oof* * 

1 0 0 A « u 

302.9 

29. 8 

85.6 

28.7 

.0153 

1*014 

1.325 

1.996 

4.400 

3.1337 

44.972 


70.588 

302.7 

29.5 

85.1 

37.5 

47.0 

.0200 

2.610 

5.753 

4.1591 

59.156 


70-586 

1004.1 

302.4 

29.2 

84.6 

.0250 

1.661 

3.271 

7.211 

■5.3367 

75’.906 


70.58b 

1004*0 

302.0 

28.9 

84.0 

55.8 

..1296 

1.969 

3.877 

8.547 

6.5013 

92.470 

a 

70 *bBb 

1004. ^ 

301.7 

28.o 

83.4 

63*7 

. ;338 

,2j.248 . 
2.560 

4.4?7 

5,041 

9.76o 

7.7326 

. 10».?83 


70.58b 

1004.. 

301.4 

28.2 

82,8 

72.5 

• 0384 

11*114 _ 

8.9103 _ 

—12P*734_ 



70.58b 

1004. o 

301.0 

27.9 

* 2.2 

82.5 

• 1)436 

2.914 

5.737 

12.64? 

10.2657 

146.012. 


««<»»» 


«««*« 

<>****£ 








70 .600 

1004.f 

302.2 

29.1 

84.3 









• ogb 

«4 

.5 

• b 
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DATE: 3-8-75 


FLOW rate VERSUS DlfTEREigTlAL PRESSURE 
test lUrlPER 5 P«RT ?3H TEST DESCRIPTION 

ELOWivETER CONDITIONS 


PRESSURE DATA ACQUIRED AFTER 10 HIGH PRESSURE 
.(.10,000. PSIA NOHINAUl GH 2 . IMPACT- CYCLES — TEST — 
SPECIMEN (S/N 023) INLET PRESSURE = 415 PSIA 

NOMINAL. TEST specimen • INLET - CONDITIONS' 

*44&44**44**4*i*4****#*4**4*i*4*ii*#**' 


f-LU<->iw i£R Oil? FlOwMETEH Two 



*****-tHH*-***»5*fc#-**8*«M»-&tttf »■»****<>*««■* 


AVG 

AVG 

il 

FLOW RaTl 

PRcbbURc. 

TfMP 

Flow r,iTe 

PRESSURE 

temp 

PRESSURE 

"TEMP — ' 

- TCDWRSTE' 


" (ACFMf 

ipaiA) 

(DEG» F) 
-* 

ucPh) 

(PSIA) 

(DEG. FI 

(PSIA) 

(DEG. F) 

(acPmi 



,bB 

*v # y 

7P.9 

.91 

47.9 

81.3 

412.4 

8 0 .1 

*1059 



.70 


. 7R-1 

• rti 

48.5 

■>1.3 

411.7 

80*2 

•0?55 


.70 

36.2 

79.3 

.71 

4b. 9 

61.5 

411.1 

80.4 

.0850 



.ol 


79.3 

.61 

49.3 

•1.4 

411,1 

80.3 

.0736 

' ,1 

• SI 

b.,.1 

79.3 

.50 

49.1 

81.5 

411.1 

80 *4 

.0606 

. AE 

Aj.2 

79. 5 

.4-1 

49.9 

81.7 

411.1 

80,6 

.0504. 

_ „ , 

,32 


79.7 

.31 

49.9 

21.8 

411.1 

80, 8 

.0360 


.27 

= ■-•.9 

79.9 

.20 

50,0 

81.9 

411.1 

80,9 

.0326 

- - 

.22 

Sy.4 

8c * 1 

.21 

50.2 

82.1) 

411.1 

_ 81,0 

.0260 


.lb 

3^.2 

6(> »3 

.19 

50.0 

82.1 

411.1 

81.2 

.0173 



.lb 

36.1 

8j.8 

.14 

49.9 

82.5 

411.7 

81.6 

.0172 

1) 

.23 

tv. 9 

8,1.9 

.22 

49.9 

92.6 

411.1 

61^7 _ _ 

.0269 



.20 

3u *JL 

6'.. 8 

.26 

49.9 

- 2.S 

411.1 

81.7 

.0328 

-- 


3v.l 

8*i ■ 8 

.31 

49.7 

82.6 

411.1 

81.7 

.0387 

. - 

• <*d 

**y.y 

8 > • £> 

.41 

49.3 

82.5 

41 1.1 

81.5 

.0500 


.bl 

= :.2 

8 ..3 

.51 

49.5 

8?. 4 

410.4 

81.4 

_.lO-J?<L. 



.61 


8|/;2 

.61 

49.3 

t-2.2 

410.4 

81.2 

* .. .* O?*? 

!| 

.70 

->*7 

80.1 

I? 1 

48.9 

l 2.0 

409.0 

81.0 

.0649 


• 79 

. 1 

8 .);6 

•Si 

48.3 

81.8 

409.1 

8Q«? 

.0962 

_ . 

.07 


8.) II) 

.91 

47.9 

31.7 

4q8.5 

80. ?_ 

.1063. 

— 
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TABLE 57 

flow rate versus differential pressure 

CLEAN CONDITI ON - F LOW RATE VERSUS DIFFERENTIAL 
PRESSURE DATA ACQUIRED AFTER 10 HIGH PRESSURE 
TEST \'UMBEK S PART 23H TEST DESCRIPTION (10,000 PSIA NOMIN AL) GN? IMPACT CYCLES. TEST 

SPECIMEN (S/N 023j INLET PRESSURE = 415 PSIA 
NOMINAL. 

TtST SPfcUHEw INLET CONDITIONS 

i> tt fl- « »#-***#*<** « #■» tt-H- ttfl- tt <}■ * 


GHOSS (aRfiSS 



AVo 

aVG 

diff; PRESS 

DIFF . PRESS 

avg gross 

TARE” 

"NET 


•tHP 

flow Rate 

PRIMARY 

secondary 

DIFF- PHE^S 

DIFF. PRESS 

DIFF. PRESS ‘1 

(PSIA) ' 

(Dc,G« F) 

UCFM) 

(P5ID) 

tPSID) 

- IPSlOJ . 1 

■ (PSID) — ‘ " 

— (PSIDI " ■ 

412.4 

oy.i 

•11)09 

153.38b 

153.386 

153.386 

j 

i 

i 

( • 

i 

■ 153.38b 

411.' 

*'0.2 

.«ys5 

129.999 

129.999 

129.999 

.051 

~ 1297997 

411,1 

^,>*4 

• 085|) 

108,824 

108.824 

100.824 

.001 

• '1007023: 

411.1 

• 3 

.0736 

88,569 

88.9)3 

88.741 

.001 

'887740 

411.1 

«<i) , 4 

• U6"8 

68.244 

68.687 

68,465 

.000 

-887*64 

411.1 

t'o.6 

,!)S "4 

52.713 

53.2, 1 

52.957 

.000 

'527955-' ' '■ 

411,1 

"U.8 

.0380 

37.758 

38, ,13 

3T.885 

.000 • ~ 

37758* 

411.1 

«b,9 

.-»326 

31 .268 

31,396 

31.332 

.000 

317330” 

411.1 

«1.C 

.026. 

23,852 

23.932 

23.892 

.000 

' 23,893 

411.1 

"1.2 

, 173 

14.871 

14.943 

14.907 

.000 — 

1*7955- " " 

411.' 

t>1.6 

., 172 

14.813 

14.943 

14.878 

.000 

tv.stt j 

411,1 

01.7 

,.>2o9 

24.779 

24.9 7 

24.843 

.000 

■ 24.842” ' 

411,1 

dl.7 

. 328 

31,558 

31.798 

31.678 

.000 — ' 

■ ' ”31.677 ” ' 

411.1 

01.7 

.. 307 

38,685 

38,877 

38.781 

,000 

387779 

411.1 

.,1.5 

.050 0 

52. 5 9 « 

S3. 2 .1 

62.e?4 

.000 

~ 52.893 

41 u ,4 

•U.4 

,0b2'j 

70.368 

70.899 

70.634 

."001 

70763? 

4l„,4 

M.2 

.074.) 

89,424 

9,1.178 

89,801 

.001 

597799 * 

409.0 

'U.u 

.i)S45 

109.140 

109.140 

109.140 

,001 

109. 13?' 

4o9 .1 

"(.,9 

.«9b2 

130.94/ 

13o.947 

130.947 

".6 or ~ 

130. 946“ 

4u8.0 

"f.9 

.1063 

155,283 

155.283 

155.283 

.002 

155.281" 


[a^L ulFF* PtfESS - 

-3. 400 (JOE- 05 ♦ 

-4.4400OE-04 

< a CFH> + 1.5o 9 33e=01 
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TABLE 57 

FLvW KATE VtrSUS DIFFEkE'^TIaL PRESSURE 


T*=T .'JUURCK S 


part ?3h 


TEST SPECIMEN INLET CONDITIONS 


PAGE: 

DATE: - 


3 

9-8-76" 


TEST DESCRIPTION 




CLEAN. CONDITION jr. FLOH_BATE..VEESDS_DIEEEEEUTIAL^ 
PRESSURE DATA ACQUIRED AFTER 10 HIGH PRESSURE 

(10,000 PSIA NOMINAL). ..GN 2 IMPACT. CXCLES.._TEST 

SPECIMEN (S/N 023) INLET PRESSURE = 415 PSIA 

nominal. - net-dtfferenti'ai:' press — 




PKtSb‘oK(_ 


lEn^Eft* T')KE 

•»***» *fa*ft******«** 


flo^j rate 







LIT-'R5/ 



UN2 

GN2 

'■ KG7SCCM 

' — * ' 


KG/SU CM 

PblA 

ur.(>. i< 

UEG. C 

DEb. F 

MIN 

,CFw 

SCFM 

KS/HK 

L8S/HR 

DIFFERENTIAL 

PS1D 


26,991 

'*1^.4 

299. J 

2b , 7 

b- .1 

82.6 

.I46q 

2.916 

6.742 

12.653 

10.7840_ 

1 S3. 385 


g8, 94o 

411.7 

30o .0 

26,8 

b'l. 2 

74.3 

. i955 

2.624 

5.16/ 

11.391 

?.13?7 

129, ??7 

. 

28,9«y 

Hi; 1 

3 0 ® , i’ 

2t>.9 

6(1,4 

66.0 

• u8=(i 

2.332 

4.691 

10.121 

7.6510 

108.823 


28.9(0 

411.X 

3(1 0.0 

2'>.9 

bo.3 

57. 2 

.,'736 

2.019 

3.?7& 

8.763 

6.2390 

88,740 


2b.90u 

411.1 

3(10.1 

2b ,9 

80 ,4 

47.2 

. (1604 

1.668 

3,284 

7.240 

4.6135 

68.464 

II 

28.9(iu 

Ml.! 

300.2 

27.0 

bfl.b 

39.1 

.1.6(14 

1.381 

2.7 19 

5.994 

3.7231 

52.955 


28.900 

411.1 

30C.2 

27.1 

B().8 

29.6 

»(l380 

1.041 

2.049 

4.613 

2.6635 

37,284. 


28.9(10 

411.1 

3Q0.3 

27.2 

8(1.9 

25.3 

.c32b 

.895 

1.761 

3.883 

2.2028 

31,330 


28.990 

411.1 

3011.4 

27.2 

bl.u 

2 0 . 1 

. 02b j 

.711 

1.4ol 

3.088 

1*6797 

23,891. 


28.900 

411,1 

J0O.5 

27.3 

81.2 

13,4 

, ) 173 

.475 

.936 

2.061 

1.0480 

14,906 


28,94b 

4li . ( 

3d 0.7 

27.6 

61.0 

13.4 

. 172 

.473 

,931 

2.052 

1.0459 

14.877 

a 

26.900 

411.1 

300.8 

27. ■' 

81.7 

20.8 

. .289 

.735 

1.44 7 

3.189 

1.7465 

24.842 


28.900 

411.1 

300.4 

27. -> 

61 .7 

25.4 

. 32U 

.897 

1.76b 

3.892 

2.2271 

3I.J77 


28.9(iu 

4J1 .1 

39 0.8 

27. >' 

81.7 

29.9 

. ii387 

1.058 

2.0 82 

4.591 

2.7265_ 

3B.I7?.. 


28.900 

411,1 

300.7 

27.= 

81.5 

38.7 

.((Soil 

1.368 

2.694 

5.939 

3,7187 

52.893 


28.BS8 

41 .4 

3(10 .6 

27.4 

61 .4 

48.0 

• 062.- 

1.694 

3.336 

7.355 

4.9659 

70.632. 


2b. 86= 

4 1 J , 4 

3 (1 0 • a 

27.3 

61.2 

57.3 

.0741) 

2.023 

3.984 

8.782 

6.3135 

89. T9 9 

a 

28.809 

4Q9_. 9 

300-4 

27,2 

61. J 

65.6 

. 0349 

2.317 

4. =6= 

10.060 

7.6732 

109.139 

— 

28. 760 

4||9 . 1 

300.3 

27.2 

80.9 

74.2 

.0962 

2.622 

5.163 

11.383 

_ 9.2064 

130.946 __ 


2b. 71 1 

4 0 = » a 

3 y \i . o 

27,1 

6(i .9 

62.0 

. 1063 

2.895 

5. 7q 1 

12.568 

10.9J73 

155.281 



9®8®« 


W5««« 










20.884 

41 

300.4 

27.2 

81.0 








— 

— 

.042 

.6 

.2 

.2 

.4 
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TrST NUMBER 5 


T&BLE 58 

Flow rate versus differential pressure 

PART ?3F TEST DESCRIPTION 


PAGE: 1 

DATE: 9-8-76 

CLEAN CONDITION - FLOW PATE TCtTsUS "DEFERENTIAL 
PRESSURE. DATA ACQUIRED AFT ER 10 HIGH PRESSURE . 
(10,000 PSIA NOMINAL) GN 2 IMPACT CICLES. FLOW 
IN REVERSE DIRECTION. TEST S PECIMEN (S/N 0231 
INLET PRESSURE = 1000 PSIA NOMINAL. 


FLOWMETER conditions 

a «****« * » tt # O fl- * #*4*# » # 4H* * « * *««« *««» «»«««*>> «««««»« * * ft * i> 


T E S T~ S pg c I MEN yiNL'ET _ C 


FLOWMr. T gp ONE 

« (HHto e * o * ■» ft » *** o » * (HM) #««« a * * « # « * <Ht 


FLOWMETER TWO 


FLOW R A T £ 
(acfm) 

PRESSURE 

(PSIfl) 

Tc-MP 
<DE0l F) 

FLOW R a TE 
(acfm) 

PRESSURf, 

(PSIa) 

.87 

= U.l 

77.7 

■ 90 

47.9 

.79 

49.5 

7A.fi 

.82 

47.8 

.69 

=0.1 

76.8 

.71 

48.5 

.60 

49.7 

7A.9 

.61 

48.7 

• Si 

49 ,‘9 

77.3 

.5) 

48.9 

.42 

= 9.3 

77.9 

,41 

49.9 

.32 

=y,5 

76.6 

.30 

5(1.1 

.27 

49.9 

79.3 

.?6 

49.5 

.22 

= 0.3 

79.9 

.21 

49.9 

.14 

=■>.1 

80 . 6 

.13 

49.9 

.14 

=x).l 

81 *6 

.13 

49.9 

.22 

49.9 

3) .5 

.21 

49.7 

.27 

49.9 

81 >3 

.26 

49.5 

,32 

49.7 

81.1 

.31 

49.3 

.42 

49.5 

B.-.4 

.41 

40. 9 

.si 

49,9 

79.5 

.51 

49.1 

.60 

= 0.3 

70.7 

.60 

49.1 

.69 

*>9.7 

77.9 

.71 

48.3 

.78 

3J-3 

77-1 

.91 

40.5 

•97 


7A* 3 

.91 

4«. 1 


AV6 AVS 


TpMP 
(DEC. F> 

PRfSSURe 

(PSIa) 

• - TEMP- ■ 
(DEG. F> 

FLTJW-RrTE 

(ACFM) 

82.7 

1<)05.3 

80.2 

.0*32 

81.8 

1105.3 

79.3 

• .0388 

81.6 

l''05,3 

79.2 

.03*3 

61.6 

1 .05.3 

79.2 

.0296 

81.7 

1405.3 

79.5 

.0250 

62. 1 

1)05. 3 

79.9 

.0206. 

82.4 

1905.3 

80,5 

.0155' 

82,8 

1-105.3 

81.0 

,0130_ 

l ^ 3 m ) 

1105.3 

81.5 

.0108 

83.5 

1905.3 

82.0 

.0069' 

83.9 

1 >05.3 

82. 8 

.0069' 1 

84 . •; 

1 11 05 .3 

82.7 

.0106 

84, ■» 

1"05.3 

82.6 

.0131 

34,1 

l:i05.3 

82.6 

.0156 

63.8 

1001.3 

82.1 

.0203 

93.5 

1 101.3 

81.5 

.0251 

82.9 

lnoi.3 

80.8 

.0298 J 

82. 4 

1 '01.3 

80.1 

.03*3 

flj .d 

1 ('01 .3 

79.4 

• 0392 

fii.i 

lf-01,3 

78.7 .. 

. 0*37 



ORIGINAL FAGS'"® 
OF POOR QUALITY 
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DATE: 9-8-76 


II 


li 


ti 


TfST .-'UMi^ER S 


X.fYI3J_llL LJ Q „ _ . . . — 

FLOW RATf VERSUS DIFFERENTIAL PRESSURE CLEAR CONDITION - FLOW RATE VERSUS DIFFERENTIAL 

PRESSURE DATA.ACQUJREP AF TER 10 HIGH PRESSURE 

(10,000 PSIA NOMINAL) GN2 IMPACT CYCLES. FLOW 

part ?sf test description in reverse direction, test specimen Is/h 0231 

INLET PRESSURE = 1000 PSIA NOMINAL. 


TLST SPECIMEN INLET CONDITIONS 

«■«•» (Hf «*»«««- »«■»■»***«■ ft ft 8- 8- ft 



aVG 

aVG 

GR'lSS 

DIFF. ^RESS 

GROSS 

DIFF. PRESS- 

pressure 

l£MP 

FLOW RaT£ 

PRIMARY 

SECONDARY 

- (PSIA). 

(DEG. F) 

( ..CFM) 

(oSIlJ) 

TPSIO) 

1005.3 

«0.2 

.0432 

So. 498 

5i.i99 

1005.3 

(9.3 

.1388 

44.961 

44.879 

1005.3 

79.2 

.A343 

38.53 • 

38.628 

1005,3 

79.2 

.•1296 

32.099 

32.182 

1005,3 

79.5 

.0250 

26.073 

26.1)93 

1005.3 

79.9 

.0206 

20.453 

20.475 

1005.3 

«0.5 

.0155 

14.659 

14.695 

1005.3 

<31.0 

. 0 1 3 0 

11.994 

12.010 

1005.3 

«1.5 

. 0 1 <’ 8 

9.676 

9.669 

1005-3 

*2.0 

.0069 

5.852 

5.047 

1005.3 

82.8 

.0869 

5.852 

5.847 

1005.3 

82.7 

.01 "6 

9,444 

9.497 

1005.3 

82.6 

.'■131 

12.167 

12.238 

1005.3 

82.6 

.0156 

14.333 

14.924 

1001.3 

82.1 

.0283 

20,11)5 

20 , 3f)3 

1001.3 

81.5 

.0251 

26.247 

26.38-) - " 

1001.3 

<Ml.8 

• 029a 

32.215 

32.4)2 

1001.3 

h 0.1 

.0343 

38.414 

38.628 

1001.3 

79.4 

.0392 

45.193 

45,195 

1001.3 

78.7 

.0437 

51.373 

52.148 


aVG gross 

DIFF. PRESS 
' ?PSID>* 

59.84? 

44.920 

38.57? 

32.146 

26.933 

20.464 

14:677- 

12 . 00 ? 

’ 9.672 
5.849 ’ 
5.84? 
9.471 
l2’.2o3- 
14.878 
20.264 
26.313- " 
32.313 
38.521 
45.194 ‘ ‘ 

51.760 


" TaRE 

NET 


DIFF. PRESS 

DIFF.. PRESS 

u 

(PSIDT 

(P5TBI 



-0.000 ' " SO. 849 


-6.660 447?2tT 


-0.000 

38.57? 


-0.000 

32714 0 


-0.000 

26.083 

II 


-0.000 * 26:464 


':67ooo ~ " PF767T 


-0.000 



.. . 

•>* 

* 


-6.000 97673- 


— -7J700"0 57850 


-0.000 

57356 jj 

-6.000 

97471 

-0.000 

■"TZVZ6S ' 

-0.600 

14.87?' 


70 . 600 ' 20 . 204 " 


-0.066 26.314 


" -6.006 

317313. j 

-6.600 

384521 

-0.000 

45. 194' 

-0.000 

$17766 


[Are DIFF. Press = -1.64000E-O4 ♦ -1.26930E-02 (ACFH) ♦ 2;4B67DEi0r"(*CFWr»»2~* 


TJ“T*CFFrprtF3- 
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TABLE 58 . 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE CLEAN CONDITION - FLOW RATE VERSUS DIFFERENTIAL 

PRESSURE DATA ACQUIRED AETJ^_lQ.itI£iL PRESSURE __ 

(10,000 PSIA NOMINAL) GN2 IMPACT CYCLES. FLOW 

TFST 'IMBER 5 PART ?3F TEST DESCRIPTION in REVERSE DIRECTION. _ TES3LSPECH®.(5/.HJ!22i 

INLET PRESSURE ■ 1000 PSIA NOMINAL. 

TEST SPECIMEN inlet CONDITIONS " ' NET'TjTFFERfiNT I *L-, PBtss 

■»«■»» »»»»«»»»»»»»»»»»»» 


pressure Temperature flow rate . . , 







LITl-PS/ 



GN2 

GN2"" ’ 

XG751TCM 



KG/SG C M 

P51,i 

DEG. K 

£)EG. c 

DEG. F 

MIN 

1CFM 

_ ScFM 

KG/hR 

l b s/hr . 

DIFFERENTIAL^ 

P51d 

7 0 .677 

IJ0 & * A 

299.9 

26.8 

8 3*2 

a 2*fi 

•G«2 

2.897 

5*7 q4 

12.574 

3.575,} 

5q>§^9 

70.677 

1605.8 

299,5 

26.3 

79.3 

73*7 

. -388 

2*6o8 

5.135 

11.322 

3.1582 

_44.?20 _ 

70.677 

1005* J 

299.4 

2'>. 2 

79.2 

64 • 8 

."343 

2.303 

4.535 

9.999 

2.J124 

38.579 

70.677 

lyOS.d 

299.4 

26.2 

79.2 

55.9 

. -296 

1.990 

3.9l» 

8.639 

2.2597 _ 

32.140 

70.677 

Kfl5»d 

299.6 

26.4 

79.5 

46.9 

• •(25r 

1.678 

3.3o? 

7.282 

1.8338 

26.083 _ 11 

7 0 .677 

luflb.J 

299.0 

26.0 

79.9 

38.5 

» 02u6 

1.381 

2*720 

5-996 

1.4388 

20.464- 

70.677 

1405 , d 

300.1 

26.9 

8(1.5 

28,7 

.0155 

1.041 

2,050 

4.519 

1.0319 

iMIT_ 

70.677 

H" 0 5 . J 

30:1.4 

27.2 

81.0 

24.0 

,ni3f 

.874 

1.721 

3.794 

.8438 

12,002- 

70.677 

IvnS.d 

3oo -7 

27. 5 

81.5 

19.9 

• vioa 

.725 

1.427 

3.146 

.6800 

9.673 

70.677 

lljQb.d 

301.0 

27.8 

82.(i 

12.5 

.0069 

.461 

.9 0 ? 

2.003 

.4113 

5.850 

70.677 

1J05.J 

301.4 

28.2 

82.8 

12.5 

• 1069 

.461 

• 9 o7 

2.001 

.4113 

5.860 a 

70.677 

it/OP.d 

301. A 

28.2 

82.7 

19.4 

.1)10(3 

.7()8 

1.393 

3.q72 

.6659 

_9j47l_ 

70,677 

lVOS.d 

301.3 

29.1 

82.6 

24.1 

. U31 

.877 

1.727 

3.807 

.8580 

12.?03. 

70-677 

U05.J 

3ol,3 

28. 1 

82.6 

29.0 

.0156 

1.044 

2.055 

4.530 

1.0461 _ 

14.879 

70.398 

l'JOl.P 

3(11.0 

27.8 

82.1 

37.6 

. )2 1*3 

1.352 

2.663 

5.870 

1.4205 

20.?04 

70.398 

1J01 .d 

300.7 

27.5 

81.5 

46.9 

. '251 

1.675 

3.297 

7.270 

1.8500 

26,3!V 

70.398 

1)01. d 

300.3 

27.1 

8o .8 

55.7 

. 298 

1.986 

3.9ll 

8.622 

2.2719 

32.313 •> 

70.398 

1 lOi .-5 

299.9 

26.7 

Bo.l 

64*6 

.0343 

2.292 

4.5j 2 

9.948 

2.7o83 

38.521 

70*398 

ll-01-d 

299.5 

26*4 

79.4 

74.2 

• ■'392 

2.623 

5.164 

11.385 

3.1775 

45.194- 

7o • 398 

lOQl *d 

299. i 

26 . i 

78.7 

83.0 

■ 1)437 

2.927 

5.764 

12*7o7 

3.639! 

51.76Q 

***** 


***** 

****** 

****** 








To.593 

lvo^.i 

3oo*3 

27.1 

8 0 .8 



“ - 


— 

— 

— 
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I.e 
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FLurf RATE Vt^SUS DIFFERENTIAL PRESSURE 
TrST i lUMRfK f, Ph RT 23H TEST DESCRIPTION 

FLOw-iETER conditions 


CLEAN CONDITION - FLOW RATE VERSUS DIFFERENTIAL 

(10,000 PSIA NOMINAL) GN2 IMPACT CYCLES. FLOW 
IN REVERSE DIRECTION. -TEST SPECIMEN- -(&/N-0333 — 
INLET PRESSURE = 415 PSIA NOMINAL. 

TEST SPECIMEN INLET 'CONDITIONS 


f-LO»>rt 1 tH 0 IN 

FL0H4ETfcR T«0 

■tfA-tStHMttUHttt-IHtftiMt 


AVG 

AVG 

'l 

Flow RaTe 


TfMp 

Flow Rate 

PRESSURE 

temp 

PRESSURE 

' TEMP 

'FLOW 'HATE 


(ftCflll 

(PSi„) 

t uE(5 * F ) 

< j cKi-l > 

<PSl4> 

(UP G- F> 

~ (PSI/.) 

(DEG. F) 

lACFMi 

— 

;B3 

^ V • tl 

B3«4 

.Ho 

4H.3 

f 4 , a 

416.2 

84.1 

.1003; 

_ 

. M 

-- • 1 

83*2 

• l-l l 

4i) • 3 

. 4.0 

415.6 

84.0 

j-0942 


• t)V 

= ;• I 

4?. 9 

.71 

46. 7 

U4.V 

415.6 

83.8 

■ 0831 



3->.4 


• St; 

46.3 

t'4.3 

414.3 

83.4 

• 0J26 

it 

,t>\ 

49.9 

02*2 

i5j 

43*1 

-(4. ] 

414,3 

83.2 

• {>6o5 

.42 

= E.2 

-i?.2 

.41 

49,9 

'4. s 

4l4.3 

83.2 

.0497 

— — - 

. J1 

= t_.2 

d2.2 

.3(1 

49.9 

'4.1 

414,3 

83.2 

.0372. 

. 

.2/ 

Pi .2 

B2.2 

• ?t> 

49,9 

-4.? 

4)4.3 

83.2 

.0317 

. 

.22 

• c. 

32-2 

• ?0 

49.9 

4.2 

414.3 

83.2 

.0254- 

. . _ 

• 14 

St, .t 

fl? .4 

.13 

5d.4 

84.3 

4)4.3 

83.3 

.0168 


.14 

Sc. 4 

a?.. s 

• 13 

5!.. 2 

■ ‘4. 4 

4l4.3 

83.4 

.0168 

y 

.21 

Pu.l 

rt?.S 


49.9 

f'4,3 

4)4.3 

83.4 

.0253 

„ 

.27 

. 1 

a? *3 

.26 

49.9 

-'4.3 

4i 4,3 

83.3 

.0321 

_ 

• ^ 

. 1 

HP. 2 

.31 

49.7 

d4 • 2 

4)4.3 

83.2 

.0376 


.41 

^ • 1 

&?•!) 

.41 

49.5 

H4 »-i 

413,7 

83.0 

.0494' 



.SI 

-y.v 


.51 

49.1 

''3.9 

413.': 

82.8 

.06q6' 



= v.l 

81.7 

♦ 60 

4d.9 

fi3«6 

413 . 1 

82.7 

•0717_ 

i 

.69 


d) "7 

• 71 

46.7 

B3.5 

412.4 

82.6 

«qB37 



. 76 

4 * *9 

<S> *7 

*.tii 

46*3 

•''3*4 

411*7 

82*5‘ 

•P?4§ 


.«■* 

=■«.. 

HP.l 

.Hi 

48.3 

83.4 

411.7 

82,7 

.1014 
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TABLE 59 . _ 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


Tp.sT >!UM*ER 5 


TtST SP t fi(l£N INLET CONDITIONS 


part ? 3iR 


test description 


CLEAN CONDITION - PLOW RATE VERSUS DIFFERENTIAL 

PRESSURE DATA AGQUIRED-AFTER— 1-0-HI G B- P RE SSURE 

(10,000 PSIA NOMINAL) GN2 IMPACT CYCLES. FLOW 

IN REVERSE DIRECTION.- TEST SPECIMEN— ( 6/N-02-3-) 

INLET PRESSURE = 415 PSIA NOMINAL. 





@ross 

GROSS 






aVG 

A VG 

UIFF. PRESS 

UIFF • PRESS" ' 

avg gross 

tare 

NEl 

II 

PRtS>SUHt 

l£MP 

FLOW PaTe 

PRIMARY 

SECONDARY 

diff. PReSs 

diff: press 

DIFF. "PRESS 

JJ 

(PSIaJ 

(OEG. F) 

UCFH> 

(PSID) 

(PSID). 

‘ Tpsid) 

■ (PSID) - " “ 

(PSID) 


4lb.c 

64.1 

.10,‘S 

283.912 

233, 9 1 2 ‘ ” ‘ * 

263.912 

.001 

— ”2H^tYn 

■ 

4ib.b 

04,0 

.0942 

241.678 

241.078 

241.878 

.'001 

' ' “24X7877 

* 

4l5,b 

b3.8 

.0831 

190.995 

190.99A 

190.99b 

■.001 

190.9947 


4-14. J 

43.4 

.0726 

I53.7'i2 

153. 7»2 

153.7 O? - 

.001 ■ — 

vsrrrviY 


414. J 

<43.2 

.06 ‘5 

117.989 

117.989 

117.98? 

« oocr 

" 1I7T9BB 

<1 

414, J 

o3.2 

.f>497 

69.993 

9 ' 1 , 1 7 8 

90.065 

.000 

~ "90; 0B4r — 


4l4, J 

W3.2 

.4372 

62.697 

6,5.990 

621847 

;ooo " 

627846- 

< 

414, J 

• 13.2 

. '317 

51.419 

51 .936 

51.678 

.000 

' " 51.676T 


414. A 

j3.2 

.0254 

39,94-t 

40, (.87 

40.014 

.000 

‘ ' 40TOT2 

— 

414, J 

03.3 

,,jl68 

24,01b 

24,85r) 

24.834 

• 000 

24T832 - 


414.4 

03.4 

.0143 

24.7 )2 

24.850 

24.778 

■ ".000' 

- ~ 24777* 

) 

4l4« J 

43.4 

• 12=3 

39.993 

4u.26o 

40.129 

;ooo 

40-7128 


4l4,i 

03.3 

...321 

52.797 

53.517 ' 

53.157 

• ■ ;oou 

- 537156 - 


414.4 

03.2 

,03(6 

64.199 

64.578 

64.38? 

- .000” ■ ' 

’ 64T3B7 

— 

413. 1 

«3.0 

.0494 

39.993 

9 u , >! 1 0 

90.'4o2 

.606 

90740T> 


41 J.i) 

02,8 

.0600 

119.880 

119.886 

119.886 

T0T<3 

1I9;bH4. 



4 1 3 . U 

«2.7 

.0717 

153.070 

153.070 

153.070 

;otfi 

• 153;o6f 

J 

412.4 

'52.fi 

.0837 

195,1 )4 

195,1 4 

195.104 

i'OOl 

195-.T03: 


411 . 1 

«2.5 

.0948 

249.779 

249.779 

"249; 77? ' • 

— vmrr" 

' 249.77b 


411.! 

»2.7 

.1014 

300.346 

300.346 

300.346 

.'001 

-30D.34S- 



iArL diff. 

PrEss = -3.40000E-05 + 

-4, 44000E-04 

(ACFM) ♦ 1.5O933EA01 

(ACFM) *°2 ' ♦ 

0 (ACFM)«¥3 
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Tr^T ,UPf*ER 3 


TABLE 59 

Fl_0 ll( RATE v/K KSU£> DIFFERENTIAL PRESSURE 


part 23ir test description 


CLEAN CONDITION - FLOW RATE VERSUS DIFFERENTIAL 

PRESSURE DATA ACQUXRED-AF-TER— 10— HIGH— PRESSURE 

(10,000 PSIA NOMINAL) GN2 IMPACT CYCLES. FLOW 

IN REVERSE DIRECTION . —TEST -SPECIMEN— (S/N—ORO-) 

INLET PRESSURE = 415 PSIA NOMINAL. 




T£bT SPECIMEN XMLeT CONDITIONS 

r-U (fttJHHHHt 4MHt » ft # » 44- it -M- -IHt tt tHMHMHHHV #■***■*«■***#■»>** «*«« <Ht* 


NErT*T3rFFE^ENTT-Atr ! - _ PResS — ^ 

»#■»** ***■**«■***<♦# » 


3 u fc£ 


l£.'lFEI<«TDHe 


fluw rate: 

\) 


KG/SU 0+ 

r'Ji,, 

DLtt< K 

>es. t 

2 V *2 6 = 


3.72 • 1 

27.7 

d'l'Vl.'i 

■y\0 

3n?.» 

28.7 

gy.Eiv 


3«,2; ) 

28. •> 

27* ic« 


3 1.7 

2“. D 

2'3.12’> 

•v j 4- « J 

3.1) •“ 

28.7 

27; 12“ 

«44«J 

3,1 .a 

23.7 

27. 12“ 

^ 1'*' * J 

3,i. a 

28.7 

27.120 

41^,0 

3 0 1 . 6 

28.5 

pv .120 

♦ 14. J 

Jo) .= 

28. S 

27.120 

414 , J 

3,1.7 

2H.S 

27.12U 

416-, J 

3U1.? 

2H.6 

27.127 

4 1 b . J> 

301 .T 

28.3 

27.1 27 

» 14 * J 

301.7 

28.3 

27 . 1 2a 

'*14. J 

i l . f> 

2P.7 

SR.joj 

«+ 1 J . < 

3 1)1. 6 

2H» J 

27. ,Jf 

ti->. . 

391.7 

2 1 .2 

27. iljf 

4U. , 

301.3 

28.1 

20.77] 

■ri <!***■ 

3, 1.3 

28.1 


»n.' 

3,. 1.. 2 

28.1 

'***#* 

+ 1 1 ■ ' 
>/**,«», 

3)).3 

28.2 

2V»i 

+ 17. „ 

3ol .t> 

Z*. 5 

♦Ubl 

1 ? 

*2 

• «' 


UEU. F 

LITERS/ 

MIN 

ACFh 

SCFM 

84. 1 

78.4 

• 1 0 s 3 

2.7b7 

8<( 

/3o 

. ’972 

2.S96 

83.8 

64*9 

. S3l 

2.271 

83.7 

56*b 

. ,7’2o 

1.996 

83.2 

47 . 1 

. *yb }*> 

1.664 

83.2 

J «./ 

. 497 

1.366 

03.2 

28.7 

. '372 

1 . 022 

33.2 

24.6 

..■317 

.870 

83.2 

19.3 

. 234 

.699 

03.3 

13.1 

.. 160 

.462 

83.4 

13.0 

.316'. 

.460 

03.4 

19.7 

.“253 

.675 

03.3 

25.0 

.,321 

• 883 

83.2 

29.8 

.1)376 

1.035 

83.' 

33.4 

. 494 

1.356 

02.3 

47.1 

.06,i4 

1,663 

82.7 

55.7 

. ,71/ 

1.966 

32.6 

04.9 

• ■,83/ 

2.293 

02.7 

7 3 . 4 

.,,948 

2.592 

0;>.7 

*«.»»»« 

78.5 

•1017 

2.772 

83*2 


- 

- 

*3 

deviations 




6N2 
KG/ HR 

0N2 " 

Lb§/HR 

- ’ K0-/S8-CM- • ' 

differential 

PSlD 


5,447 

12*013 

1?.96 0 9 

283.711 


5.112 

11*269 

17 .0056 

241.877 


4.5U 

9.944 

13.4262 

190.794 


3*730 

8.665 

10.8(|62 

153.?0- 


3.27 1 

7.225 

6.2954 

ii7.9aa 

t 

2.687 

5_.9 2 8 

6.3335 

90«0§- 


2.1/18 

4.437 

4.4i85 

62 i «46_ 


1.715 

3.779 

3.6332 

51.671 


1.375 

3.034 

2.J131 

40.012 


.710 

2.007 

1.7459 

24.83/ 


• 70 < 

1.999 

1.7418 

24.7J: 

1 

1.368 

3.015 

2.8213 

40.12' 


1.7 3“ 

3.832 

3.7372 

53.15- 


2.038 

4.493 

4.5269 

64.38/ 


2.667 

5.885 

6,3558 

9 0.40 0 


3.274 

7.218 

8.4287 

119.80- 


3.* “72 

8.536 

10.7610 

153.069 


4.bi5 

9.956 

l?.7l7l 

195,103 


5*10= 

1 1 *254 

17.5611 

249.77- 


5.457 

l2.*.034 

21 in ^3 

3p0.j43 

— 
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TABLE 60 

Flow RATE VtRSUS DIFFERENTIAL pressure 
TEST NUMBER b PART 23JH TEST DESCRIPTION 

plow.'ETeR conditions 


CLEAN CONDITION - FLOW RATE VERSUS DIFFERENTIAL 

PRESSURE DATA- ACQUIRED-AFTER— 10— ffTGH— PRESSURE 

(10,000 PSIA NOMINAL) GN2 IMPACT CYCLES . FLOW 

IN REVERSE DIRECTION— -TEST ~S PEGSM5 N— ( S /N ~OQ3-i 

INLET PRESSURE = 1000 PSIA NOMINAL. 

TEST SPEClMEN' INCET"CDNDrTrON5 

*#**»*»*##•#*#####**## 


PL0«l'a IE.R ONL 

»»**»«<**« 

FLOW RaTe pR^SSURt T(;«P 

(acfmT (psiA) <oE0:, F> 


FlOhHeTeR Two 






FLOW RjTe PRESSURE TeMP 

(ACFM> (PSIa) (0E6. f> 

PRESSURE 

(PSIa) 

AVG 

— temp- - - 

(DEG. F) 

AVG 

— fcow-rste~‘- 

’ <ACFM>' 

'J 

.07 

Do *4 

76;7 

*9£ 

46.3 

c 2*4 

1011.9 

79.5 

.0435 


.77 

3\)*d 

76*0 

.81 

48.5 

81.7 

1 <„• 0 7 • 9 

78.9 

,0388 


■ 69 

3y*<f 

75*7 

•71 

48.9 

41.3 

V 07.9 

78*5 

*0345 


♦ 60 

Dly # O 

75l7 

• bl 

49.5 

• ! l*l 

1007.9 

76.4 

>0301 


_.5t) 

DtU<t 


• 5v 

49.7 

61.2 

1>07.9 

78.6 

.0250 

'1 

.41 

=0.1 

7 6*fc 

.40 

49.5 

61. fa 

1011.9 

79.0 

.0200 


.32 

4?. 9 

77.0 

• 3o 

49.5 

01.7 

1 .07.9 

79.4 

.0153 


.26 

=0.2 

77*7 

.25 

49.9 

P2.1 

1 .'11.9 

79.9 

• 0128. 


.22 

OV. 1 

78*4 

• 21 

49.9 

112.5 

1015.9 

80*5 

.0104 


.IS 

*y .7 

7V*1 

. U 

49.5 

m2. 9 

1 0 1 5 ■ 9 

01.0 

.0069 


.15 

=></•<* 

8.i*l 

• U 

50.2 

03.4 

1015.9 

01.7 

,0070 

H 

.22 

^•<2 

8o* 1 

.20 

Su.o 

83.4 

1 0 1 5 . 9 

61.8 

• 0104' 


.28 


80*0 

.26 

49,9 

03.4 

1 15.9 

81.7 

-i* 0132 


• 32 

49.9 

79.8 

.31 

49,5 

63.4 

1 ".15.9 

81.6 

.0155 


• 42 

=a_. 1 

79.3 

.41 

49.5 

33.2 

1-115.9 

81.2 

.0203 


.51 

49. y 

7A.6 

.51 

49.1 

<-2.9 

1 J 15*9 

80.8 

.0247 


.60 

Du • ^ 

77-7 

.61 

49.5 

<j2.4 

1 v 15 • 9 

80.1 

• 0299 

J 

.69 

3l «4 

76 .0 

• 70 

49. 1 

01 .6 

l"15*9 

79.3 

*0341 


.78 


76.2 

.61 

48.7 

81.3 

1"15«9 

78.7 

.0387 


• 66 

DV *C 

75*,5 

.91 

48.3 

80.5 

1007.9 

78* 0 

,0434 
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DATE: "3-8-76 * ' 

TABLE 60 

FLOW RATf VfcNSUS DIFFERENTIAL PRESSURE 

CLEAN CONDITION - FLOW RATE VERSUS DIFFERENTIAL 
PRESSURE DATA ACQUIRED" AFTER 16" HIGH PRESSURE 


TfcST 'UMBER S P.lRT P3JK TEST DESCRIPTION (10,000 PSIA NOMINAL) GN2 IMPACT CYCLES. FLOW 

IN REVERSE DIRECTION. TEST SPECIMEN <S?N 0231 
INLET PRESSURE ■ 1000 PSIA NOMINAL. 


1 tST sPfc.LlHfc.fr INLfT CONDITIONS 

»V6 uVb 

fiROSS 

DIFF. PRESS 

SRnSS 

DIFF. PRESS 

a vg gross 

TARE " " 

NET 

II 

pfifcSSUKfc 

it HP 

FLOW R*Tg 

PRIMARY 

Secondary 

DIFF. PRE^S 

DIFF. PRESS 

DIFF." PRESS 

II 

(PSIaI. 

(DEG. F) 

(,,CtlT) 

tpSU) 

(PSIO) 

(PSID? 

' ’’(PSID) 

tP&IUT 


luil.2 

t 9,5 

.<:4JS 

78.585 

79.3,7 

78.956 

-C'.OOO" 

78.95^ 

— 

1007. V 

'8,9 

.0388 

68. lid 

.48.597 

68.S08 

-0.000 

68 .5 OB' “ 

“ 

100/. * 

in. 5 

• 0345 

59,479 

60.008 

59.764 

-o.ooo 

- 59.764- 


1007. * 

'8,4 

• 03 ol 

50.331 

5 1 .883 

50.607 

-0.000 

‘ "507507 


1007. * 

'd.6 

.028>, 

40.404 

41.401 

40.902 

-0.000 

40.902 

■J 

1011.2 

73.0 

.02.10 

32.002 

32.258 

32.130 

-0.000 

'32.130' 


loo/. * 

7*. 4 

.0153 

23 * 6i, 1 

23.7-3 

23.652 

-0.000 

"23.65Z " 


1011. v 

1 9.9 

, J 1 28 

19.429 

19.520 

19.475 

-0.000 

T97475" 


loiS.v 

! 0»5 

• 01 »4 

15.258 

15.343 

15.300 

-0.000 

'157301'* 


1115.* 

"l.U 

.0089 

9,695 

9.745 

9.720 

-0.000 " 

97725 

— 

1015. * 

01.7 

.00 hi 

9.927 

10.030 

9.97? 

40.000 

' 97979“ 

'1 

H15.V 

'■1.8 

.01 4 

15.431 

15.672 

15.502 

-0.000 

~ "I575T2- 

101S.V 

01.7 

.'H32 

20.298 

2,. 437 

20.367 

40.000 • 

“20T36B 

- 

1015, * 

oi.6 

• til 55 

24.354 

24.5 6 

24.430 

-0.000 

24.430 


1015.* 

••1.2 

.02 >3 

32.871 

33. 63 

32.967 

-U.000 

32.967" 


1015.* 

' o.8 

.0247 

41 .563 

41.817 

41.69o 

-67500 “ 

5T7595 - 

— 

1 olb . * 

->0.I 

.0299 

51. jb3 

51,531 

51.457 

-0.000 

' 51.457" 

■| 

1015.* 

'9.3 

.'■341 

59,479 

60.048 

59.764 

-0.000 

59.764 


lolb.V 

'8.7 

. 0387 

69,493 

7o.l62 

69.827 

-0.000 ■ 

“ 6970^7- 


lot. 

'8.0 

.0 434 

73.833 

79.643 

79.238 

-0.000 

79“23B 



I'tRfc UITF. 

PRFss = -1.64000E-04 ♦ 

-1.26930F-02 

(ACFM) + 2.48070E-01 

( ACFM) + 

T~(ACFM) •# 

3 
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—DATEt — 9-8-76 


TEST NUMBER 5 


' TABLE 60 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


CLEAN CONDITION - FLOW RATE VERSUS DIFFERENTIAL 


PART 23JR 


TEST DESCRIPTION 


(10,000 PSIA NOMINAL) GN2 IMPACT CYCLES. FLOW 
INLET PRESSURE = 1000 PSIA NOMINAL. 


TEST SPECIMEN INLEj CONDITIONS * 


NET" DIFFERENTIAL! PRESS" 
«i****ii#**#*#*#*##8i*. 


PRESSURE 
ft ft £ V 3 4 4 ft tt * 


JEMPEftATUHE. 


FLOW RATE 


8 


LITERS/ 


KU/SU CM 

PSIA 

DEG. K 

OEU, c 

DEB, F 

MIN 

71.144 

lull;* 

299.6 

26.4 

79.5 

63.2 

70.060 

100?.? 

299.2 

26. u 

76.9 

74.0 

70,865 

loOj ♦? 

299.1 

25.8 

78.5 

66.0 

70.865 

iOO?.? 

298.9 

25.6 

78.4 

57.5 

70.865 

luoy.? 

299.0 

25.9 

78.6 

47. 8 

71.144 

lull*? 

299.3 

26.1 

79.0 

3B.3 

70.B6S 

lOO?,* 

299.5 

26.3 

79.4 

29.2 

71.1*4 

lull;' 1 

299. B 

26. b 

79.9 

24.6 

71,423 

lulS.'* 

300, 1 

26.9 

80. S 

19.9 

71.433 

IJlB.’ 

300.4 

27.2 

81. 0 

13.1 

71.433 

10lS«? 

300. a 

27.0 

81.7 

13.4 

71.433 

1015,? 

3oo.a 

27.7 

81.8 

19.9 

71.433 

1015.5 

300. « 

27.6 

81.7 

25.4 

71.433 

I 0 1 => •? 

300*7 

27.3 

81.6 

29.7 

71.423 

iulP.? 

300.5 

27.3 

81.2 

38.8 

71.433 

I 0 1 5 , ^ 

300.2 

27.1 

Bfi.e 

47.4 

71.433 

1 J15-* 

299.9 

26.7 

8o*l 

57.4 

Tl*433 

Wl s J ’ 

299.5 

26.3 

79.3 

65 «b 

T 11433 

1013*7 

299.1 

25»* 

78.7 

74.0 

7l)«0o3 

100 (,? 

298 . 7 
##### 

25*6 

78 •(; 

83? 1 


ii/U* 9 

299. « 

26.6 

79.9 


• 33'J 

J » J 

• 6 

.6 

1.1 

deviat: 


acfm 

SCFM 


6N2 “ 

K6/H« 

6N2 

lbs/hr 

DIFFERENTIAL 

psid 

. -435 

2.939 


5.787 

12.J59 _ _ 

5,5512 

78,956. 

.0388 

2.614 


5.147 

11.346 

’ 4.8166 

6B«5|)6 

.0345 

2.330 


4.588 

10.115 

4,2018 

5?', 764 

.0301 

2.031 


3,?99 

8.817 

3,5581 

50,607 

• 0250 

1.687 


3.321 

7.322 

2.8757 

40.902 J 

.0200 

1.351 


2.661 

5.866 

2.25?o 

32,130 

.■(153 

1,030 


2.02“ 

4.471 _ 


23,652, 

.,•128 

.867 


1*7 0 “ 

3.765 

1.3(592 

19 . 475 ' 

.0104 

.704 


1.386 

3.056 

1.0757 

15,301 

.0069 

.464 


•?ii 

2.014 

• 6834 

9,720 

, 0 0 7 1) 

.473 


.932 

2.054 

•7oi6 

9 , 97 ? 1 

.0104 

.702 _ 


1.382 

3.048 

1,0899 

15,502. 

. .132 

.895 


1.763 

3.887 

1,4320 

20,368 

.0155 

1.048 


2.1)64 

4* 55o 

1 ,7 i76 

24,430 

.0203 

1.371 


2.7 Oo 

5.953 

2.3178 

32,967 

. ‘i247 

1.675 


3.298 

7.271 

2.9311 

41,690 

.0299 

2.027 


3.991 

B .799 

3,6178 

51.457 H 

1034) 

2*313 


4*555 

101043. 

4i201B 

59,764. ■ 

* 0387 

2*634 



111435 

.. 4»?q?4 

69,a 2 7 , 

•^434 

2* 9 34 


5j 77° 

12?734 

5,5710 

7?.23§ 







i 



TABLE 61 


PAGE: 1 

BATE: 7/23/76 


Tc-St MU“RER 6 


flow rat^ versus differential pressure 


PART TEST CFSCRIPTXON 


CLEAN CONDITION- MMC3/FLOW RATE VERSUS DIFFERENTIAL 
PRESSURE. PRIOR TO IMPACT DATA. TEST SPECIMEN (S/N 0247 
INLET PRESSURE «41S PSS'('NMRALy 


FI DWMETFR CONDITIONS 


TEST SPECIMEN INi'Et ffON OITlbljiS; 
*»»*»**««*»*»*»***««*«****#**»**#***# 


FLOWMc-TpR ON'r 

»•«««»<»« «««*««»« ft 


Flow rate 

(ACFM) 

PRESSURE 

(PSlft) 

TF M P 
(CFO. 1 

.47 

49,7 

03.7 

.44 

SO, 4 

83.7 

• 40 

b u.) 

83.1 

,35 

Si'. 4 

8-i.T 

.3) 

S U, 2 

83. 7 

.26 

49,9 

83.3 

.21 

s«, 2 

03.5 

.16 

SU.4 

83.5 

.12 

Sc. 2 

93.8 

.12 

p.j.i 

03 

^0- 

.16 

49,9 

8 ! .7 

.21 

49,9 

83.7 

.26 

49.7 

B 3 . 6 

.31 

49.7 

84.6 

.35 

49.9 

83.5 

. 4^ 

49.9 

?3«i 

.44 

49,7 

83.6 

,48 

49,7 

8 ••• 7 


fLokifTer two 

ftftftftftftftftftftftftftftft'ftftftftftftftftftftftOftftftifftft#** 


FLOW R"\TE 

PRESSURE, 

TFMP 

UCFM) 

(psii) 

(o'eg. n 

.48 

4R.9 

34, 3~ 

.44 

49,9 

84.-’ 

,41 

49.5 

84.7 

.35 

49,9 

84.7 

.31 

49.9 

84.5 

.?5 

49.5 

84*4 

.20 

49,9 

84.6 


, _ 


.15 

50,2 

04,6 


. _ 

„ 

.Ti 

53.1 

84,8 

.Ti 

49.9 

04.6 

.76 

49.9 

84.7 

.21 

49.7 

84.7 

,36 

49.3 

84.7 

. 30 

49,3 

84.8 

.35 

49.3 

84.7 

.41 

4.9.3 

84.7 

.44 

49.7 

84,7 

.48 

48.9 

84.7 






pressure 

-490 

TEMP 

. a% 

flow rIte 

1 

(Psiii 

(DE3. F) 

(acfmY 


*76.6 

83.6 

.0566 


*76,3 

83.6 

• 6529 


* 1 6 , A 

83,6 

.6487 


*76. S 

§3.6 

.o*pf 


*16.5 

83.6 

.6368. 

U 

*16, » 

83.6 

, 03(>6 


*16.. 7 

84.1 

.624*' 


*76.3 

64.7 

.6190 


*16.3 

84.3 ” 

.0134 


*76,6 

64.2 

T5l33' 


* r 6 . 6 

84.? 

.0195' 

'1 

*"6.6 

84.2 

.0233' 


4^6 . ^ 

84.2 

.0312 


*16, A 

’ 84.2 



*16. A 

84.1 

• 6*ea 


*76. A 

84.1 

.6482' 


*16.7 

84.2 

.6523' 

i 

*75.3 

84.2 

'.0569'' 



475.3 


B4.2 



j PAGE IS 
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TABLE 61 


PAGE: 2 

DATE: "7/23/76 


FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


PART ?E 


'am*:' cond Tfion-thpaot/floh rate versus differential 
PRESSURE . PRIOR TO IMPACT DATA. TEST SPECIMEN (S/N 024) 
TEST DESCRIPTION IMM' PRESSURE *= TSTPSIA (NOMINAL) 


TEST SPErl«EN INLET CONDITIONS 
****************************************** 


PRESSURE 

(PSIA) 

avs 

temp 

(DEg. F) 

IVS 

flow rate 
(acfmi 

3 R 0 SS 

DIFF, PRESS 

primary 

(PSID) 

416.5 

83,6 

• i566 

296.5*2 

416. n 

h 3,6 

.0529 

255.152. 

416,0 

83.6 

.5487 

210.536 

416.0 

83.6 

.5427 

179lo80 

416.0 

a 3.0 

, A .68 

144.67 4 

416,0 

83,8 

.C3«6 

114:055 

416,0 

84.1 

.0249 

87'.6A7 

416.0 

84,1 

.0190 

63.909 

416.U 

84,3 

.0134 

44.843 

416,6 

84.2 

.'133 

44'.'285 

416.6 

84-2 

,Si9s 

65. 4^9 

416.6 

84,2 

.0253 

89;o73 

416.0 

94,3 

.1312 

116.896 , 

416,0 

84,2 

.0363 

14374 l"t 

416.0 

84.1 

.'42? 

177'.8i'7 

416.0 

84.1 

. 04&2 

21^7.273 

416. U 

64,2 

,05?3 

2557152 

415, J 

84.? 

.?569 

3S5.972 


6 R 0 SS 

DIFF. PRESS 

secondary 

A VG GROSS 
DIFF. PRE?S 

. . .. iA8E_ 

NET’ 


OIFF, .PRESS 

Dife*.ef»ESs 

:| 

ipsjp) 

(PSID1 

. ,fPSIJ5) 

itpsinj 


296. Sc2 

296. So? . 

.daiL 

296.902 


255.15? . 

210.536 
179.000 
144.67,4 
114.055 
88.172 
64.498 

255.152 

2T8.53S 

179.080 

. . ,6qq 

isiwiiL 


. .,005 

578.536' 


_.DUQ 

179.079' 


144.674 

.MO 

714.67* 


114.055 
87,889 , 

.. . 64.204 

44.72? 

. , oqo 

774. n5S' 

J 

.000 

07.BB9' 


.ioi 

64.5ns 


44.6i? 

- 0.600 

.44.7,2?: 



44.096 

. 44.190 

„..-o,.qoq 

44.190 

— 

66.i9g 

65,9 5 i 

. 666 . . __ 

. . J5J5.29.6 

'J 

90.066 

89,570 

, 6 q 6 

69.369 

116,896 . 

.... 116.896 

.. . • 050 

116.896 


143. 4ii 

143.411 

.666 

Jf4&4li 


177, 8j7 

177.817 

_.. 6 oo 

iii.iii 

— 

?i7,27s 

255,i5? 

_ 217.273 

255.152 

.606 

5l7.?7i- 


. . .as 6 __ . 

25_9'.l5i . . 

II 

305.972 

305.972 

.606 

365,971 

1 


TAPE DIFf. PRESS = -3.49000E-05 ♦ „4, 44000E-64 (ACFM) ♦ T.5D933E-01 1ACFM)*«2 ♦ ... 6_ (ACEM}:**! 



TABLE 61 


TAGS: 3 

DATE: 7/23/76 


FLOW RATF VERSUS DIFFERENTIAL PRESSURE . 

CLEAUCOtroiriON- IMPACT /FLOW KATE VERSUS DIFFERENTIAL 
PRESSURE. PRIOR TO IMP ACT BATA . TEST SPECIMEN ( S?N 024) 
Ttsf NUMRER 6 PART ?E TEST* DESCRIPTION 1NIET PRESSURE ='415 PSIA (NOMINAL) 


. ... TEST SPECIMEN, IOILE 1 * conditions , _. r NE T D I FFE RENT^ aLI PRESS' 


, pressure _ ,, Temper iture _ _ Tl’ow Raf^ ..." TV 







LlTrRS/ 



GN? 

GNjj 

. , KG/SQ . 


IJ 

KG/SQ cm 

PSlA 

DEG. K 

DEG. c 

deg. f 

MIN 

acfm 

SCPM 

KG/HR 

i.'fiS/HR 

DIFFERENTIAL- 

PSI.D 


§ 9,293 

416.6 

3 -1 . 0 

28.7 

83.6 

44,3 

,4566 

1.564 

3.07? 

6,708 

26.8461 

296^02 

— 

a 9 . 247 

416,,, 

301 .9 

?fi.7 

83.6 

41.3 

. >5?9 

i.46ii 

2.875 

6.338' 

IT. 9 3 09 

155715T 

1 — ‘ 

29,247 

4l6.u 

301.fi 

28.7 

83.6 

3fi .0 

,0487 

1.342 

2 . 64 ? 

s.ii7 

1 5” 3646 

210,536. 

— 

29,247 

416,. 

301 .8 

2R.7 

83.6 

33,1 

, *‘4?7 

1.178 

2.31? 

5.1*12 

'* '1275905** 

179.079 

— 

2 9 , 247 

4lA.u 

3o] .a 

?0 . 7 

83.6 

*?fi.6 

.0368 

I.ois 

1.99? 

4«407 

IT. IT 15 

144.6Tj 

'J 

29,247 

416, U 

301 ,9 

2fi.fi 

83.8 

?3.6 

.0306 

.843 

1.660 

3.660 

8. 0189* ~ 

114,055 


29,247 

4l 6 , i 

3a?, 1 

28.9 

84, T 

19.1 

. '249 

.686 

1.351 

2.979 

6.7792 

”87 .§69 

— 

29.247 

4l6.u 

302.1 

28.9 

64. T 

T4.5 

.019? 

.523 

1.02? 

2.269* 

4,Si39 

64.263' 


29,247 

4 1 6 , 

302.2 

29.' 

84.3 

To.n 

• 0134 

.369 

.727 

1.6<i2 

*371447 

“'44778? 


29.293 

416,6 

30?,? 

?9.» 

84 .fi 

To.fi 

. >133 

.368 

.7,4 

T .596 

3.1669 

--44^90' 

— 

29.293 

416.6 

302.2 

29.0 

84.2 

Ts.i 

.4195 

.537 

1.1-58 

2.333 

4.6333 

65'.?00 

t 1 

29,293 

4i6,6 

3^2.2 

29.o 

84.2 

19.5 

.0253 

.699 

1.376 

3.034 

“Si2973 

897569 


29,247 

4 1*6, 6 

’02.1 

29.0 

84.2 

24.2 

.•’312 

.859 

*1.691 

9,728 

8', 2106 

116.896 

— 

29.247 

9 1 6 , 0 

3o2.2 

29.0 

84.2 

28.1 

.0363 

l.noo 

1.96? 

4.340 

T67C82B 

1437HI 


29,247 

4if,,0 

3 0 2 , 1* 

20.9 

84. T 

32.7 

,0422 

l.Ie-3 

2.290 

5.349 

12,5610 

“IttVITt 


?9.247 

416,1 

302.1 

28.9 

84.1 

37.5 

.0482 

1.328 

2.6f4 

5 ,*763 *' 

15,2758 

217.2T3 

— 

29.247 

4 1 6 , o 

302.1 

29. a 

84.2 

4,i .7 

.0523 

1.442 

2.83? 

6.?63 

17.9389 

2557151” 

u 

29.201 

415.3 

302.2 

29.o 

84.2 

44.? 

.0569 

1.565 

3,oSl 

6.79j 

27.5119 

To57?7i " 


«#«B« 

«*«*«• 

»*«*« 


■»*««»« 









29,254 

416,1 

302.0 

28.9 

84.0 









.017 

.8 

.1 

.1 

.2 

deviations 
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DATE: 7/23/76 


TeSt "llMqpQ fi 


FjOW OaTf VERSUS DIFFERENT! 'L PRESSURE 
part Test description 


CLEAN CONDITION- IMPACT/FLCW RATE VERSUS DIFFERENTIAL 
PRESSURE. PRIOR TO JUPACI DATA, TEST SPECIMEN ( 3?N 0 241 
INLET PRESSURE = 700 PSIA NOMINAL 


, . rLOWMFTFR rOA'olTIONS .... TEST SPECIMEN INLET CONDIT IONS 

oaiaaaiiiiittaoai ***«##**»?#***#***<»**•' 


FLOVJML-'IeP OMf 

Fi'OW RATE PRESSURE TfMR 

( .fL'onh^tfr two 

f ow rate pressurf* tfmp 

PRESSURE 

-AV3 

,TEMP._ 

Avgl 

W- 

1 

(ACFM) 

(P^U) 

(OFfi. F) 

(ACFM) 

<P5lA) 

(DEO. F) 

(PSlA) 

" *< 6eG* Fj 


,84 

49.7 

7 *7 

.91 

/.T.a 

76.6 

Toni 0 

74 H 

. 0668 


.76 

5#.? 

75.4 

.61 

48.5 

75.4 

760.5 

73.9 

. 6552 

— 

.67 

S>- .4 

7?. 6 

.71 

49.T 

75.5 

Too . 5 

74.1" ' 

.6499' 

— 

,58 

■*9,7 

7 .7 

.60 

' 8.7 

74,7 

7o6.o 

'74.2 

,04t6' 


.49 

49.7 

7-i.rt 

.50 

48.9 

74. ’•> 

Ton . n 

74.5 “ ~ 

.6348 

J 

.*0 

44.9 

74.4 

.40 

4c, 3 

74.2 

756.6 

74,8 

”''.6266"" 


.31 

P« .2 

74.7 

.31 

49.9 

74.5 

7nn.5 

7S7T 

.6220 

— 

,26 

6c,/. 

7t.'l 

.25 

60,1 

74.7 

Tnn.6 

75.4 ' 

.Bl8i 

— 

.21 

49,9 

74.6 

.20 

49.9 

77.0 

76o.n 

75.8 

.OUT ' 


.14 

P- .? 

7s.r 

.14 

s^.x 

77.3 

755.6 

76.2" 

76 160 


.U 

Pc. 2 

76. 1 

• T* 

60.1 

78.2 

7(14,9 

77.3 

.6 099 ■ 

II 

.22 

49.7 

74.4 

.21 

49,6 

76,2 

763.9 

77.2 

.olsx 

- 

.?6 

49.9 

7A*1 

• ?6 

49,7 

70.2 

766.9 


.5X86 

* - 

.31 

49,7 

7F.9 

.31 

49.3 

76,2 

763.9 

77.1 

.6216 

- - 

.40 

61 /./. 

76.4 

.60 

49,9 

78.2 

7n3.9 

76.9' 

.6284 


.49 

49.7 

7^**1 

.60 

48.9 

78.5 

756.0 


.0347' 

— 

,5B 

49.7 

74.5 

.6 ’ 

4-8.7 

77.7 

755.5 

76.1 

76414 

I 

.67 

69.1 

t'.T 

- .71 

‘8.7 

77.9 

766.6 

76,0 

.6484 

.76 

b .4 

7*5*8 

*61 

40.7 

77.1 

766.5 

75.4 

.6354- 

— 

.64 

P .2 

7-5*4 

.91 

40,4 

74.5 

76o.6 

75.6 

• oars 




TABLE 62 


FACE: z 

DATE: 7/23/76 


TP St NU'.RE 15 6 


plow rate: versus differenti/L pressure 


PART »0 


CLEAN CONDITION- IMPACT /FLOW RATE VERSUS DIFFERENTIAL 
PRESSURE, PR TOR TO IMPACT EATA. T EST S PECIMEN (S/N 0241 
test DESCRIPTION INLET pressuke=700 ps'ia NOMINAL 


Ttsr SPECIMEN INLET C^rilf IgNS . 





gRoSS 

3 R 0 SS 

‘ 

“ " — -4 


~ 




T v <“’ ‘ 

OIEEi PRESS 

DIFf. dRESS 

-4 y6 G 2 ° S f 

.TaBE __ 

NEI 


"l 

PRESSURE 

Temp 

FLOW RftTr 

PRIMARY 

secondary 

DIFF. PRESS 

DIFF, PRESS 

DIFF, .PRESS 

i( 

' 

(PSId) 

(DEG. F) 

CCFM) 

fpSID) 

(PSf n) 

(PSID) 

(PSID) . 

(PSID) __ . 


- 

700.0 

74.1 • 

.0608 

2491360 

249.366 

.. 24.9.360 

—.6. 1 Q Q P... . 

249.360 

• 


7o'0,P 

73,9 

. 155? 

217.440 

217.446 

2f7,44(! 

-0,000 

_ 211.446 

— 


700.0 

7/i.l 

,oi89 

T04.887 

184.887 

184.887 

-0.0OQ 

184,887 



700. 0 

74,2 

.0416 

151107? 

151,076 

. . 151.070 

-.0 .601 

151*616 

— 


700.!! 

74.5 

.!34n 

121.362 

121.362 

121.362 

-6.001 . 

1.21^62' 

— 

- 

700.0 

It, 8 

,0260 

92.917 

93,866 

93.391 

-6,001 

,?3.3?i 

i 


700,0 

75.1 

.0220 

76I7QO 

71.426 

71,063 

4o,j)oi. 

71.063 

— 


700,0 

75.4 

.0183 

57.05* 

57.836 

57,446 

46.o6i . 

. . 57*446 . . 



700.0 

7s, e 

.0147 

457999 

45.770 

45,864 

-6.601 

, 45.88A 

— 

- 

700. 0 

7.4,2 

. cT'io 

36.541 

30.221 

30.380 

sQ.aot.. 

30.380 

— 


703.9 

77,3 

.0099 

30,353 

30,221 

30.287 

46,661 . 

..30j287 

— 


703.9 

77.2 

.MSI 

471548 

47.09T 

47.31? 

4a. 661 

47.319' 

a 


7r3,9 

77.1 

. -186 

58.8U 

59.733 

59,272 

-6., 6.61. 

59.272' 




703.9 

77.1 

.0216 

6979-1 

71.116 

70,531 

-d.. oqI 

_ -16.331 



703.? 

76.9 

. ■ 254 

94.611 

95,76? 

95,186 

?6.6 pL 

95.186 

_ 


700.0 

76,5 

.63- 7 

121.046 

121.046 

i21,046 

. _ .-d, aai 

121.046 



700.0 

76.1 

.6414 

1567122 

150.122 

150.122 

-Q.0.0.L 

186*122 

— 

- 

700,0 

76, c 

.6484 

103.623 

'"83,623 

183,623 

-6.000 

163.623 

!) 


700, 0 

75. 

.0556 

219.652 

219,6c? 

21?, 65? 

.. -6.6.00 . 

219.652 

— 


700. U 

75.0 

.0616 

2557049 

255.049 

255,04? 

.606 

235*649' 




0 (ACFM)»«3 


I ARE OlFF. PRESS C -3,§0000f - OA ♦ -3.3T610E-02 <ACFM). > 6.?3359Er°i <ACFM) ♦ 
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BATE: 7/23/76 


TFST HUMBER 6 


FLOW RATE VERSUS DIFFERENTIAL PRESSURE 
PART ?D TEST DESCRIPTION 


CLEAN. CONDITION-IMPACr/FLCM RATE VERSUS DIFFERENTIAL 
ERESSURE. PRIOR TO.BTACTjAXA.. 

INLET PRESSURE = 700 PSIA(NOMINAL) 


t? s T SPECIMEN JNLfT cONOlTioNS 


NET' blFFERENTtiU PRESS: 

«S«#*tt*******##» *»*•*# 


l| 


Jf 


t 


. , PRESSURE 


, TirMPjrR’*. jURg 

ft ft ft ft ft ftftft ft ft ft * ftftftftft ft ft ft ft ftftftft ftftft ft ft 


,;‘>Cow*rate. ’ . , 

ftftftftftftftftftftftftttftftftftftftftft ft ft ftftftft# ft **#*##ft#*##ft#ftft*ftftftft 







LITtRS/ 



GN? 

,, 8N2 

IJO/SQ' cti,..— 

1 

KG/sO CM 

PciIA 

DEG, K 

nEG. C 

DEG. F 

MIN 

acFM 

SCFM- 

KG/Hr 

LBS/Hr 

difFereNtiaLi 


49,212 

7 0 0 . 0 

296,6 

23. 4 

74.1 

8?. 9 

,r)6n8 

" ‘2.871 

‘ ' 5,65? 

72. 46*3 

17,5318 

"249'73'6'6 

49.212 

Too . u 

?96,4 

93.3 

73.9 

75.1 

.0555 

2.611 

5.141 

71.335 

15.2075 

'“57 f '. 44 0 " 

49.212 

7oo,y 

296,5 

23.4 

74.) 

86.4 

.0489 

2.313 

4.55? 

76,639 

12,9989 

184.507 

49,212 

700.. 

296.6 

23.4 

74.2 

56.2 

.'416 

1.966 

3.071 

8,534 

76.6213 

151,070- 

49.212 

700, v 

296,8 

2n,6 

^4.5 

46.7 

, 0-548 

1.645 

3.23® 

7.139 ' 

8,5326 

121.362; y 

49.212 

700,0 

296.9 

23.® 

74.3 

37.2 

, 028 fi 

1.322 

2.66? 

5.739 

6T.566T 

“ ^37?9i 

49,212 

700,0 

297,1 

24. n 

TS.i 

29.3 

,0220 

1 ,037 

2.04? 

4,502 

4.9962 

'71,063: 

49.212 

700.ii 

297.3 

24.1 

75,4 

24.1 

• nsa 

.860 

1.694 

3.1 35 

‘4.T389 

“”57,4*6. 

49.212 

700.0 

?97.5 

94.3 

75.8 

19. A 

.0147 

.694 

1.367 

3.014 

3~.2po' 

—4*75*4“ 

49,212 

700.0 

297.7 

24.6 

76.2 

13.0 

.0100 

' .971 

.927 

2.ft43 

2.1359 

30.380 

49.489 

7A3.? 

298,3 

2 S .2 

77.3 

13, n 

.0099 

.470 

.92? 

2.639 

2.1294 

3o7?97 “ „ 

49,489 

703.V 

?98.3 

55,1 

77.5 

19.9 

.0157 

.?i i 

1.900 

3.686 

373569' 

~4773ll"'" 

49.489 

7o3.9 

298.2 

25. 1 

77.1 

24.8 

.0186 

, 8 er 

1.734 

3.823 

*7l6?2 

~ 597?T27— 

49,489 

7i)3,9 

298.2 

25. i 

77,1 

28.8 

,0216 

1 .022 

2 . 01 ? 

4.435 

4,9508 

7oT?3l ~~ 

49.489 

703.9 

59A.5 

94,9 

76,9 

39.0 

,0534 

1.341 

2i 6 40 

5.831 

6,69*23 

"'"95i.irs 

49,212 

7oo,o 

297,9 

24.7 

76.5 

46.4 

.0347 

1.633" 

3.21? 

' 7,n88 

“8.5104 

121,0*6. 

49.212 

7 0 0 . U 

297.6 

24.5 

76, \ 

55.8 

.0414 

1.956 

3 , 8’4 0 

8,466 

io“.5S-4<- “ 

150.1^2 ,j 

49.212 

700,0 

297.6 

2T.5 

76.0 

65.5 

.0484 

2.281 

4.491 

9.900 

1279100 

“183,623"'" 

49,212 

700.0 

297.3 

24.1 

75.4 

75.1 

,0554 

z, BIT 

S.UI 

' 77,334' “ 

~75.44.3r 

*21 9 ; , 6 52. 

49.212 

7 0 0 . ■» 

297. -i 

23.9 

75. n 

8.1.9 

.0616 

2.9o6 

5.712 

12.614 

'17.9317' 

" 2557649 " 

«ee«« 

*#*»* 

»«**■» 


«<»«##» 






. . . 


49,281 

700,? 

297.4 

24.2 

75,6 








,lo4 

i.u 

.5 

.5 

1.4 

DEVIATIONS 
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DATE: 7/23/76 


1 


TFST NUMBER 6 


TABLE 63 

FLOW SAf' r VEFSUS DIFFERENTI ' L PRESSURE PLEAD CCNDITIQN-IMPAGT /FLOW RATE VER3U3 DIFFERENTIAL 

PRESSURE.' PRIOR TO IMPACT DATA. TEST SPECIMEN (S/N 024) 
INLET PRESSURE = 1000 PSIA (NOMINAL! 

PART 5C TEST DESCRIPTION 


^LoV/nETeR CONDITIONS __ , . 


TE¥T.specJM^i 


FLOWm.-TeR onf 

Flow rate pressure Temp . 

FLOWM 5 TER TWO 

A* AA-tt 

FLOW Rate PRE5SUPE. .TEMP. 

PflE$5ijpE 

AVG 

TEMP 

. . AVG 
_EL 0 W_RaTE 

'J 

(ACFMJ 

(P*Ia> 

<DE5. F) 

(4CI-M) 

(PSlA) 

(1ER. F) 

(PSli) 

(DEG. F) 

<acfm) 


• S3 

*0.3 


.91 

48.3 

•>?.3 

r . • --n -- 

1"07.9 

69.6 

. 6425' 

— 

.75 

*0,5 

66.5 

.PI 

48.7 

7?,9 

i<107 ,9 

69.2 

.6384- 

" 

.67 

*>0.3 

6 ^ • 3 

.71 

48.7 

7T.5 

1 ''07,9 

68.9” 

.6338 

“ “ 

.58 

49.7 

7 

.61 

4®.3 

7T.T 

996. A 

68.7 

.0295- 


.49 

49,7 

66.5 

.50 

48,9 

71.3 

1-07.9 

6 8 . "9 

.6243 

J 

.40 

30,1 

67. T 

.iO 

'9.5 

7 “, 6 

1*07.9 

69,4 

.6198 

.30 

49.7 

67.7 

.3(1 

49.3 

71,9 

1007.9 

69.8 

.0149' 


.26 

49,9 

64.5 

.75 

49,5 

7?, 3 

1467.9 

70.4 

.0126 

— 

.21 

* 0.1 

6 ° •n 

* oO 

49,9 

70,6 

1*07.9 

70,9 

-vlUtS!*"- 

~ 

.13 

49.9 

69.9 

.13 

49.9 

73.4 

1467.9 

71.4 

.0065' 

— 

.13 

49,9 

7T.6 

.T3 

49.9 

73.8 

I* 07.9 

72.7 

^0065' ~ 

1 

.21 

49.7 

71 • A 

• Ol 

49.5 

74,9 

T'107.9 

7?. 7 ' 

^0104 

‘ ’ 

.26 

*>('.1 

7>".T 

M? 6 

49.9 

73.9 

1167.9 

' ~72*5 

roi29 r 

— 

.30 

49.5 

7'. 7 


49. T 

74.8 

1*07.9 

‘ 7?. 3 

~ 7nl49 7 ' 


.40 

49.7 

76 .4 

.40 

4.9.1 

73.6 

1564.6 

71.8 

' 76l9f'-' 

-*■ 

.49 

*4.1 

69.? 

.51 

49.3 

73.2 

1*04.0 

71.2 

• 024T 


.58 

60,1 

6 R « ' 

.60 

>8.9 

72.7 

1 * 64,6 

70,5 

.0292 

i) 

.67 

* 0.1 

67.5 

.71 

48,7 

7? J 

lioi.n 

69 . 8 ‘ 

7033? 


.75 

*<1.5 

*A.7 

. R I 

48.7 

7?. 3 

l*n4.n 

69.fi 

.6384 


.84 

*0.3 

aa*? 

.91 

48.3 

7A.6 

i«64.6 

‘oB.r 

~ 75429' 




FLOW 



TFST tiUl-’BER 6 P 

T|ST SpErlMEN INLET rONplTIONS 


PRESSURE 

<PSI A » 

aV<; 

Temp 
(deg. F> 

\ V G 

FLOW RiSTp 
{ 'CFH) 

1007,? 

69.6 

. ti42S 

1007, V 

69.2 

. 3*4 

1007,9 

66.9 

• 03^ e 

996,0 

68.7 

.0293 

1007,? 

68,9 

. '243 

1007,9 

69, i 

.rti98 

1007.9 

69.8 

.0149 

1007.9 

70.4 

.6126 

1007,9 

To. 9 

.0141 

1007,9 

71.4 

.0065 

1007.9 

72.7 

.0065 

1007.9 

72.7 

.01-4 

1007.? 

72. R 

.0129 

1007.9 

72.3 

.0149 

1004.0 

71.8 

.'197 

1004.0 

71.2. 

. 0247 

1004.0 

70.S 

• 0292 

1004.0 

69,8 

. -339 

1004.0 

69.0 

.6184 

1004.0 

68.4 

.0429 


iARE DI7F. PRESS = -1 .6400 QEtH ♦ 



55 t<; 
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TABLE 63 DATS: 7/23/76 

flow rat? versus DiFFERENti^L pressure . . 

CEEAN CONDITION- BiPACl/ FLOS RATE VERSUS DIFFERENTIAL 

PRESSURE, PRIOR, TO impac t data. TEST SPECIMEN (S/W 0 24) 

fuS? NUMBER 6 PART pC ' ‘ f tS T DESCRIPTION INLET PRESSURE '■= 1000 PSIA (NOMINAL) 


TEST SPECIMEN i4L?T,COHDlTjONS - NET jifeEBRtitfe SSSSL 

PRESSURE , TAMPER JTURt ’ ~ "fLoIT'RATE ’" " ' ~ ™ ' 







LITERS/ 

KG/SO CM 

PS1A 

0E6. X 

0£G, C 

DE8. F 

MIN 

7fl.S65 

1007.9 

294.1 

2n . 9 

69,6 

34.4 

70.865 

1007.9 

p93 .8 

?n .7 

69, j? 

76.3 

70,865 

IDO'7,9 

?93.7 

2i.S 

68.0 

66.7 

70.029 

996. U 

293.6 

2A.4 

68.7 

57.3 

70.865 

1007.9 

493.7 

pii.S 

60.9 

47.5 

TO .865 

1007,9 

293,9 

20.8 

69.4 

38.4 

70*865 

10fl7 ,9 

294,2 

21. n 

69.8 

2R.9 

70,865 

1007.9 

694.5 

?T,3 

7ii.4 

24*? 

70.865 

1007.9 

294, S 

21.6 

7ii.9 

19.5 

70.865 

1 0 0 7 ,9 

295.1 

2~ ■ 9 

77.4 

12.4 

70.865 

1007.9 

2.95.3 

p?. 6 

7?, 7 

12*2 

70.865 

1007,9 

295. R 

22.6 

72.7 

19.9 

70.865 

1007.9 

295.7 

22.5 

72.5 

24'. 3 

70.865 

1007.9 

295,5 

22.4 

72.3 

2R.8 

70.5B6 

1004,0 

?95.3 

22.1 

77. a 

78.1 

70.536 ' 

1004,0 

294.9 

2? . 8 

7T.2 

47.9 

70.596 

1004,0 

294,6 

2f.4 

7i,S 

34.9 

70.586 

1004,0 

294.P 

?T.< 

69,8 

66.6 

70,596 

1004,0 

293,7 

2' .6 

69,(1 

75.7 

70.586 

100*. u 

293.4 

21.2 

6a. a 

34.9 

«##»» 

»<!»*» 


««**«* 

•.«»»»* 


70.740 

1006,2 

2o4.5 

21.3 . 

75.4 

... 

.163 

2.3 

.7 

.7 

1.2 

oevi a Trt?ws 


GN2 QHZ K6/SQ CM '! 

ACPU ScFM K?/H» ' lIS/HR DIFFERENT! fti psiii 


. >425 

2,913 

' 5.735 

72.644 

il.6064 

TmoSarr 

.T384 

p .636 

5.191 

11.443 

1 0 #2207 

14S.4B7 

.(>339 

2,322 

4.571 

10.078 

a . 8066 

125'.?6o S ; 

.0295 

2.001 

3.940 

8,687 

7.3*01 

10*^01 

.4243 

1.673 

3.293 

7.?.6t 

5.9673 

84.8f*' ^ 

,0198 

1,360 

2.679 

S.9(j3 

4.7038 

66i?or 

.‘U+9 

1.025 

2.nl? 

4,451 

3,4555 

49', 148 

.1126 

,«63 

1.69? 

3.743 

2<9ji86 

41,371 

,0101' 

,694 

1.367 

3.S14 

2 , 2006 

32-,?B2 

« ^0^5 

,447 

.87? 

1,939 

l.*5o3 

2d7?Ss 


.006? .44? .871 1.9'rJ ‘ ’ 1.4415 ?0iSo3 ; ”",j 


.0104 .7of 1.391 3.S67 ' 2.3492 ‘ ' 337?!* 

. '129 .881' ' 5.7i5 3.826' 279B2T Zs^ffST" 


.1149 

1.020 

2»00§ 

4.426 “ 

3.4555 

497140. 

..•197 

1.343 

2 . 64 s 

S.83J ' 

'"'476795 

— 667%jt — 

,0247 ' 

' T.'MT 

3.310 

77296 

6.0464 

“857?5r 

.0292 

1.99? 

3.91? 

8.64o” 

7.3845 

“Tosiwir - ^ 

.0339 

?.3l3 

4,555 

75.443 

8.8J89 

IjS'.s ii 

,1384 

'2.628 

5.175 

11»4o9 

10.2934 

146,435' 

.1429 

‘ 2,94(1 

S.70B 

12.761 

11.7942 

“x« f. 0 io 
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F^OWwETeR CONDITIONS 


PAGE: 1 

• DATE-: — •7—26-'? 6~ 

CLEAN CONDITION - IMPACT/FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE" ' APTEiTSTTHIGH PRESSURE 

(10,000 PSIA) GN2 IMPACTS . TEST SPECIMEN 

(S/N 024) INLET PRESSURE - ® 415 PSIA NOMINAL. 

.TEST SPECIMEN INLE][ CONDITIONS 

*aaaaaaaaaaaaaaaaaaaia*aa*#*a*aa*****‘ 


fLOrtML^tK ONE FLDWMeTER TWO 


FLOW HA 1 1 
(AChl) 

Pr< u ObUKc 

iP^.A) 

Tf.nP 
(DEO. F) 

Flow Rate 
(acFmj 

PRESSURE i 
( PS 1 A ) 

Temp .. 

(DEO, F) 

PRESSURE. 

(PSIA) 

AVO AVG’ 

. . _ TEME: F-LQW_RaIE..._ 

(DEG/F) "<ACFM>- || 



78*5 

.01 

47.9 

8.-. 3 

416.5 

79.4 i0?85- 

.16 


70:3 

.61 

48.7 

8C »3 

415.2 

7?.3 .0?3? 


?V,*T 

78.1 

.71 

49.1 

be. 2 

513.9 

7?.? .0836' 

.so 

= v ,4 

78 • 

.61 

49,7 

B'i.1 

5l3.9 

79.1 .0726 

•t>u 

5V «0 

77:9 

• bi 

a9_.9 

80.1 

513.9 

7?.0 .0616 

«4l 

3,,t 

78.:,) 

.41 

So . 1 

8o.l 

513.9 

7?.l .069*- y 

.41 

.4 

78-4 

.31 

8'J.2 

80.3 

413.9 

7?.4 .0383. 

,4b 


78.6 

.26 

50.4 

Bft.4 

513.9 

7?.5 ,0321 

.24 

TM 

Ui .8 

.41 

49.7 

' 02.7 

521.1 

82,3 ,0254' 

• lb 

9 i*j 

81 ;9 

.lb 

50 * X 

62.8 

421.1 

82.4 ,0180 

.lb 

3 V.l 

8? . (f 

•15 

SO ml 

82.5 

521.1 

82,3 .0179 

.44 

?-.l 

8 1 .8 

• 22 

49.9 

ci 2 • 3 

521.1 

82*0 • 026^' 'j 

.27 


81 *7 

.26 

49.9 

8?. 6 

520.4 

82.2 >0116' 

.44 

fv.l 

81 *7 

..32 

49.9 

8a.7 

5l9.3 

82.2 <0360 

.41 

4*.? 

81 j4 

• 4l 

49.3 

dp. 7 

51?. 8 

82.1 .0487 

• i>0 

XI '[ 

81*1 

.51 

49,1 

e2. S 

519.1 

61.8 >0593. 

.S? 

TZi] 

I 9 

.61 

40.7 

62.5 

5l8.5 

81.7 .0T05. , 

.Ob 

«>.l 

u ; 7 

.71 

48.5 

«2.? 

417.8 

81,5 ,0§i?' || 

.lb 


9 .7 

.81 

47.9 

82.4 

516.5 

a'l’.s ,o?l?' 

.51 


8] .1 

• B7 

47.8 

62;2 

515.9 

81.7 .0?8e 
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IEST DESCRIPTION 

ItST INLET CONDITIONS 
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PAGE : 2 

DATE : 7=26=76' 


CLEAN CONDITION - IMPACT /FLOM RATE VERSUS 
DIFFERENTIAL PRESSURE. AFTER 80 HIGH PRESSURE 
(10,000 PSIAJJSN? IMPACTS . TEST SPECIMEN 
(S/N 024) 'INLET PRESSURE = 415’ PSIA NOMINAL. 


PKE.3SUKe 

A 1 / 6 
l Ei'iP 

A VS 

FLO'' RATE 

GROSS 

OIEp. PRESS 
PRIFU.RV 

GROSS 

OIFf:. PRESS __ 

SEcOndaR? 

A ve GROSS. 

" LUFF IMPRESS dTfFVPRe|| 


(Pbidi, 

(L)ofa. f) 

(jCr.Fi) 

(pSlU) 

* Ipsio) 

(PS.lQF 

I ' Tpsidl JhsidL 


416,0 

'4.4 

.U9ub 

298.980 

298.980 . 

298.980 

. . . 001 ._2.9_8.J?X§ 

J 

4l = .6 

'9,3 

.4939 

260,422 

260.422 

260.022 

.nnl 260.421 




413,7 

If .2 

,08j6 

?05.43t 

205.430 

21)5,430 

• 001 . 205*425 — 

— 

413,2 

'9.1 

. J726 

163.080 

163.060 

163,080 

..001,. .. 163*0Z§ 

- 

410*2 

(9,. 

,,)616 

127.683 

127.083 

127,683 

.001 __ 127..60J 


4lo, » 

'9,1 

.0494 

94,0'3_ 

94.814 

94.449 

.000 94*442 

’J 

4i3,» 

(9.4 

.0303 

68.911 

69.530 

6?.22y 

.000 . — — 65*?lSl 

413.2 

(y.S 

..>331 

=6 , 0 14 

52,572 

56.2?8 

,000 56^292 


4fl.* 

03,3 

. 2=4 

43.346 

44.536 

43. 936 

.000 43*j»35_.. 

— 

431.1 

°V ,4 

.Ol'H- 

?9.SSS 

30.76? 

30,310 

.000 . - „ 30.30?. _ . 

.... 

421. J 

03 . 3 

.01(9 

JO, 1 jo 

3u .992 

30.^)! 

.000 .. ... 30*.S4B__ _ 

— 

431.1 

03. u 

.0204 

45.6,) / 

47.091 

4§.2?9 

.000 . 46*2?.0_ 

J 

43U«I 

*3.2 

.03l b 

57.142 

59.15;. 

5 7.64' 

.00 0 5 T. 646 ., . . 

41?.o 

"3,2 

.0326 

70,660 

71.426 

71.04J 

.UUO . JZ1*042 

- - 

4i2 : 2 

■' 2, 1 

. _'4B7 

96.71c 

96,710 

96. 7U 

.0.00 .. .. 96,7.0? 



' *- 1,8 

• 059j 

l^S.154 

1 P.5 , 1 54 

12 5 «1S4 

.000 ... 125,153 

— 

41H.O 

21,7 

.07./ = 

159.919 

159.919 

.159, 919 

. nm 159. ?i8 





41' .2 

°i.S 

, :>8l4 

201.63/ 

2 L . 1,637 

201.63' 

• 001 204x836 


410.0 

01.3 

.4919 

248,412 

348,412 

248.412 

.001 - 24§*411 

J 

416.’ 

°i,7 

.1.982 

291,076 

291.078 

291.078 

,00) ?91,r>77 






dIFF. 

I'RiiS? = -3,4vOU0£-0= + 

"4 • 4 4 0 0 0 £■* 0 4 

(ACM) + 1.5U933E-01 

(ACFfU.V^ + 

. 0_.(ACEM),**a 

— - 



TABLE 64 

Flow' RaTe VlRSUS DIFFERENTIAL PRESSURE 


CLEAN CONDITION - IMPACT/FLOW RATE VERSUS 

Tft?T '•'UpAErt 6 PART ?I TEST DESCRIPTION DIFFERENTIAL PRESSURE - . AFTER"80 HIGH PRESSURE 

{10,OOD PSIA) GN2 IMPACTS. TEST SPECIME N 
<S/N 024) INLET PRESSURE' =~415 PSIA NOMINAL"" 

TEST SPEclMtN INL£T CU'Dll IO.tS _ _ NET DIFFER E NTI AL) PRE SS 

A &«,***£*»«*> »»»**»» tta.fiaaaaaOHtaa.attttAaao.Att.ft,! J ***»**#»**«**#* 


HrtcSSSRt 


KO^SU cm 

R5l„ 

2?.2«4 

412.6 

2?.1?2 

41?. c 

2?. 'll i 

41a.6 

2?il<H 

4ld.» 

2?. Ill 

41J.2 

2?.iyl 

41i;4 

ay.ivfi 

41?*? 

2 -f • 1 1; i 

m:X 

2?.6l4 

■+ 2 l . 1 

2?.ei; 

421.1 

' 29.6(>4 ^ 

421.1 


29, 604 
29,550 
2?,5io 
2?.5 i? 
2 ?.4b° 
29,421 
2?.3/5 
29.2b,, 

2?. 230 


•*21. i 
42/. 2 
•*19,? 
414.0 
4l?. 1 
41U.? 
41 (.O 
416. a 
41P. ’ 


29. 343 
.103 


•+1 ; .4 

4«y 


iEN D £R.-TUR6 

■o >*■«■ -a «* 4tQ tt S ■» 4H« * lM* ^ a 


flow Rate 


use. * 

l>£6. 

(J£«. F 

LITERS/ 

Aii7 

. CF 1 ' 

= 99,5 

,-6.3 

79.4 

79.0 

. 1,935 

294,4 

26.3 

79. 3 

74.9 

■ 1)939 

299.4 

26, c 

79.2 

66.3 

■ 236 

,’99.3 

= 6. l 

79. J 

57.6 

. .7^6 

299.3 

26.1 

79.0 

413. 4 

6 1 6 

299,3 

6 • d 

79. i 

3B.6 

• 694 

299.5 

26,3 

79.4 

29.9 

,u3«3 

299.0 

26.4 

79.5 

24.4 

. 321 

3i)l.l 

27.9 

“?.3 

19.4 

. .2=4 

301.1 

2*3.u 

U2, 4 

14, u 


3 t 1.1 

27. 4 

62.3 

13.9 

» '1 79 

-01.4 

27, « 

92.0 

20./ 

.a2&4 

3l1.0 

27.9 

62.2 

24.9 

..>316 

3fl.l 

27.9. 

62.2 

Jo.d 

.03S() 

3(, 1 , . 

27. W 

62.1 

36. 3 

. ,407 

300. 3 

.7,7 

61 . B 

46.9 

..-59j 

3yo , 7 

27.0 

SI. 7 

5(3,1) 

,o703 

J.„ '.6 

27,5 

Si. 5 

65.4 

. a 19 

3 Is 0 . o 

27.3 

B1.5 

7 3;3 

. J919 

3(. i.o 

27.o 

44444 4 

Si, 7 

444444 

7B.2 

. >96 2 

* 

3uu,3 

27,1 

60.,J 



.7 

.7 

1.3 

UtVlAlIUNS 




Sfi2 

SN 2 

. KG(7SQ cm 


scfh 

«S/H5 

LB^/HR 

DIFFERENTIAL 

?§u?' 

2 . 7 4 g 

*>;??■! 

ll.?03 

21.0203 

29§.'SJ78. 

2.6o6 

b a34 

11.31? 

l8.3o?4 

260. 521 

2.314 

4.55= 

10*043 

14.4431 

20S-.42? 

2.(1111 


8.7 2 B 

11,4656 

163,078 

1.70S 

3.35' 

7.400 

8,?T6? 

127.?§1 

1.308 

K;S?S 

5.938 

6.6403 

_ ?4iTit 

1.1)59 

2 . 08 ? 

4.596 

4* §?66 


,BB6 

1./49 

3-856 ’ 

3.9577 

56*292, 

.712 

1.402 

3 . Q?1 

3.086? 

43**35) 

.s«s 


2.192 

2.13Q? 

30.^0?' 

,5r,2 

.?e» 

2.17? 

2.1477 

30*?48- 

.7 3 9 

1 . 45 ? 

3.?0?' 

' 3 , 2550 " 

46.f?§ 

.864 

1.740 

3.835 

4,052? 

57.646 

1,1)59 

2.08O 

4,59? 

4,9947 

TJ.842. 

1,359 

2.67° 

5;?0l 

6.7993 

96./0? 

1.653 

3.gS? 

7.175 

g.7??l 

l25;153. 

1.964 

3.06° 

8.524 

1 1.2434 

15?.*18 
2oI.S36 " " 

2,27? 

tlt»L 

9.892 ‘ 

"1471764 

2.54? 

5.01 ? 

1 1.065 

17.4650 

' ?4§^4li 

2,717 

b i?49 

11.794 

20.4648 

291.077 







II 


) 
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TABLE 65 


FLOW R^t e VERSUS DIFFERENTIAL PRESSURE 

CLEAN CONDITION - IMPACT/FLOW RATE VER SUS 
DIFFERENTIAL PRESSURE. AFTER" 80 HIGH PRESSURE 
PaftT sH TEST DESCRIPTION (10,000 PSIA) GN2 IMPACTS. TEST SPECIMEN 

(S/N 024) INLET PRESSURE = 700' PSIA NOMINAL. 


FCOVK ETER nONDITIONS TEST SPECIMEN INLEI CONDITIONS™ - 

*#*•»»»»»»#«»* <h>*«»«*»** «#»#*«««* «»****«■&**«* <nnnnn.i(HMni ****»*#«« Sosa «■***« *»*<****# 


FL0WhU£K OWE FLO'vMeTER TwO 


flow Rate 

lACFM) ' 

PrtfcSS, Kt. 
(P?l/>) ' 

Temp 
(DEO; F) 

FI.OW « TE 
( C F M > 

PRESS, re, 
IPSU) 

temp 
(DEG, F) 

MRESShRE 

<Rsi A ) 

avs 

TEMP’" 
IDES. F) 

AVG 

FLOW RuTE 
lACFM) ' 

il 

,BS 

??,9 

73*7 

.91 

4). 9 

76,8 

703.9 

7 S .2 

•Of 10 _ 


,76 

P4 ,2 

73*2 

.f! 1 

48.7 

76,3 

7n3,9 

74.6 

.0550 _ 


.67 

?4.4 

7-.-1 

.70 

A9.1 

76. ; 

703.9 

74.7 

. 0485 __ 


.58 

:3 4 . 4 

73.1 

,cO 

49.5 

76.3 

7 03.9 

74.7 

. 0*21 


.50 

= . .4 

73*3 

.51 

49,9 

76.3 

7 00, 0 

74.8 

.0359' 

4 

.41 

.4 

73*6 

.41 

49.9 

76,5 

{ 00,0 

75.1 

• 0295 __ 


.31 

4 7,v 

7a *2 

.31 

-,9.7 

76,8 

7(13.9 

75.S 

_ .0221 


.27 

px , 1 

74*5 

. 2 ° 

49.9 

77..) 

7 03, 9 

75.7 

.0189 _ 


.22 

7?. 5 

74*7 

. 2 * 

49.3 

77.3 

7*3.9 

76,1 

__.0J_52 ; _ 


.14 

49.5 

75*5 

. 12 

49 a •: 

77,7 

7 03.9 

76.6 

.0096 


.14 

3.1,1 

7C-.S 

.13 

S7.I 

78.3 

7(13.9 

77.6 

.0098 

II 

.22 

= 4.2 

76*9 

.22 

5'1. 1 

78.5 

7«3.9 

77.7 

. »0»7 __ 


.26 

34.4 

76.8 

. 26 

50.2 

70.7 

7(13.9 

77.8 

.0186^ 


.32 

34.2 

7A.7 

.31 

S.1.1 

78.7 

7a3 .9 

77.7 _ 

.0225' 


• 4 1 

36.1 

76*4 

.41 

49.7 

78.7 

703.9 

77,5 

.0291 


,50 

7\7 

76.1 

.51 

48.9 

7B,6 

7n3.9 

77,3 

.0353. 


.59 

45. S 

75*7 

. 61 

48.9 

78.5 

Ta3.9 

77.1 

.0*18 

II 

.68 

4j. b 

7 S » A 

,71 

48.3 

78.; 

7(13.9 

__76.8 

• 0464 


.76 

??.& 

75.1 

.81 

47.8 

70,0 

700,0 

76_.5_ 

.0546' 


.54 

4?. 7 

7a *7 

.91 

A 7 . 3 

77.7 

700.0 

76.2 

.0610 
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TABLE 65 


PAGE : 2 

DATE: T-T6--16- 


FLOW HaTe VERSUS differential PRESSURE "‘ 

CLEAN CONDITION - IMPACT/FLOW R ATE VERSUS 

DIFFERENTIAL PRESSURE. AFTER 80 HIGH PRESSURE 

PART ?H TEST DESCRIPTION (10,000 PSIA) GN 2 IMPACTS. TEST SPECIMEN 

(S/N 024) INLET PRESSURE‘ = 700 "PSIA NOMINAL. 


TEST PPtL-iNEN INLET CONDITIONS 



>VG 

ive 

^R'iSS 

OIFF- PRESS 

SR(;SS 

OIFF. PRESS 

aVG GRUS5 

TARE * " 

* — NET- 

PRESSURE 

<E l 'P 

flow Rate 

PRIMARY 

SECONDARY 

DIFF* PRe?s 

U IFF , PRESS 

DIFFi'PRESS J 

(psIai 

(OtS. F) 

( \CFH) 

(PSID) 

(PSID) 

Tpsiy) 

(PSXD) 

— IPSltJt— 

703.9 

'S.2 

,i(610 

124,206 

124,246 

124, 20S 

-40,000 ' 

IZ*7?5* 

703.9 

(4.B 

. n s s o 

108.720 

108.720 

10?,720 

-0,000 

-15B7T20' " 

70j,v 

1 4.7 


91.746 

92,9)8 

92.332 

- 0,000 

927332 

703,? 

74.7 

..-421 

77,344 

78., ,63 

77.704 

-0.001 

' 77770V 

700. i 

(<*. F\ 

. 359 

63.486 

63,84) 

63.664 

-0.001 

' 637«64" - — ~j 

700,0 

<\.i 

.1295 

50,58.' 

51,199 

50.890 

-0,001 

gOT890 

703,9 

75. 5 

."221 

37,999 

37,839 

37.944 

-0,001 

— 3T79T4 

703.9 

75.7 

.-.189 

32. .(95 

31, 9.s6 

32,001 

■(0.001 

■“327001 ‘ 

7 03.9 

74.1 

. *152 

25.496 

25.3 *.3 

25,401 

-0.001 

25,401 

703.9 

t *? * f* 


16,260 

1 6 f 0 2 e> 

16.147 

-0,001 

'"V671"47 

703.9 

77,6 

,0098 

16.393 

16,369 

16,381 

-0.001 • 

157381" 1 

7uJ.? 

77.7 

. 157 

26.993 

26.914 

26.951 

-0.001 

26,951" 

703.9 

77.3 

.((156 

32.469 

32.423 

32.445 

-0,001 

32VW5 

703.? 

77,7 

.0225 

39.923 

39.79c 

39.8S7 

-0,001 

39,857" - 

703.9 

77.5 

, *.291 

51.532 

52.464 

52.148 

-0,001 

5271 48 - "" 

703.? 

77.1 

• i’ 3 5 *» 

64.61? 

65.1*6 

64.859 

-OfOOl- 

• - 6 4 , 8 59"" 

703.? 

77.1 

,.,418 

73.461 

79, ,12 

78.736 

-0,001 

" 787735" " “ 

- ,93,413" 

7 U3.9 

76.8 

. 484 

92.961 

93.866 

93.413 

- 0,000 

700.0 

^ b • t> 

."5* 6 

107,1*0 

107,1/, 6 

107. l4 u 

-0, 000" ~ ■■ ~ 

" 1 0771 4 ® 

700 .0 

7b, 2 

,061. 

123.89' 

123.390 

123,890 

- 0,000 

1237 Mr ■ - 
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TABLE 65 

FLOW Rate VERSUS DIFFERENTIAL pressure 

CLEAN CONDITION - IMPACT /FLOW RATE VERSUS 

DIFFERENTIAL PRESSURE." AFTER VO HIGH PRESSURE 

test NUi'ipER 6 part *h Test description (io,ooo psia) gn2 impacts, test specim en 

(S/N 024) INLET PRESSURE = 700 PSIA NOMINAL. 


|1 


test specimen INLET CONDITIONS 


PRbSSURE 


le^PER -JURe. 

ft ft ftft ft ftft ft ft ft ft ft 'iP ftft ftft ftft ft * 


FLOW H A JE 

* ftftftftftftft ft ftftftftftftfttfftftftftftftftftftftftft&*#ft<K>*#ft*<K>ft &*«*>*»#* 


NET OIFFERENTlAti-PReSS: — 
»«»#»«***»»•*#»•#*»*»#' 


II 







LITERS/ 



GN 2 

GN 2 

xe/SQ-cr * ■ 



kg/Sq cm 

PSX/* 

DEG. N 

DEG. ■: 

DEG. F 

MIN 

,cfm 

SCFM 

K§/hk 

LBS/Hfi 

DIFFERENTIAL 

PSi.D 

49. 4B? 

7 flS*T 

297.2 

24. 

75.2 

83.3 

* ,) 6 1 

2.691 

5.693 

12«55q 

6.7326 

126 »j 0 §_ 

49. *.89 

^03; T 

p96.9 

03.3 

74.6 

75.0 

« 05S0 

2,610 

5.13S 

1 1*329 

7 « 6436 

loa.jgo 

49.48V 

'{03,7 

296.9 

23, > 

74,7 

65.9 

.0435 

2.301 

4.530 

9.987 

6,4916 

92;, 332 __ 

49.489 

{0 3.9 

296.9 

23. 7 

74.7 

56.9 

. 42l 

1.997 

3.931 

8.667 

5.4631 

77.J04- 

49.212 

{Oo.y 

297,0 

2 :.e 

74.3 

48.2 

.0359 

1.694 

3.33/ 

7.356 

4.4760 

63 , §64- '1 

49.212 

TOu.y 

297,1 

23.9 

75.1 

39.1 

.0 295 

1,3?0 

2.73/ 

6,o34 

3.5779 

j}0.9?0_ 

49.489 

{n3.? 

P97.3 

?4,^ 

{5.5 

29.5 

,0221 

1.046 

2*059 

4.540 

2.6677 

. » T *?M 

49.489 

'{03.9 

?97,5 

?4 ,3 

75.7 

'>6 • u 

,0169 

.89 3 

1 .75« 

3.876 

2*24?9 

32.0?1 

49.489 

l 0J.9 

297.7 

24.5 

f 6. 1 

2 j .2 

.0152 

.719 

1.412 

3.121 

1,7858 

25jj n _ 

49.489 

/03.? 

297,9 

24.0 

76.6 

12.5 

096 

.455 

•®9° 

1.975 

1.1352 

16.141 

49.489 

) 03 • T 

p9S.S 

~ 5 • J 

77.6 

Is, .7 

,009ft 

.460 

• ?02 

1.998 

1.1517 

16.381 *J 

4 ?. 489 

{0 J.9 

298.6 

£5.4 

77.7 

2 o »6 

.0157 

,739 

1.450 

3.2o9 

1.8949 

26,?5l 

4?. 489 

{0J..9 

298, fa 

;5.4 

77.8 

24.6 

* 1^0 

.879 

1.731 

3.817 

2.2812 

32,**6 

4? .489 

{03.9 

298. 5 

f’S.'t 

77.7 

29.9 

.0225 

1.061 

2.089 

4.606 

2.8 0 22 

39.857 

4?. 489 

(03.9 

;*98. *5 

,’5.3 

77.5 

38.8 

.0291 

1.376 

2;To)t 

5j97z 

3,6664 

52.1*1 

49,489 

{03,9 

298.3 

25.2 

77.3 

47.3 

.0353 

1.669 

3.28{ , 

7.246 

4,5601 

64^659 

49.489 

(03.9 

298.? 

25.. 

77.1 

56.5 

,0418 

1.977 

3.89«: 

8.560 

5.5357 

78,736' J 

4?. 48 9 

{03.» 

m.‘ 

?4.9 

76.8 

65.6 

« u4&4 

2« 2®T 

4.S0J 
“■ * n 

9.9 2 B 

6.5676 

93.413 

49.212 

?00,J 

297.9 

if 4 9 / 

76,5 

73. B 

,0546 

2.567 

5 . 05 ? 

11.144 

7.5327 

107.140 

49,212 

700 • v 

297.7 

24.6 

76,?. 

3?. a 

.061.) 

2.872 

s .655 

12.467 

§,7103 

123. S?0 

ftftttftft 

ftftftftft 

ttftftftft 

ftftftftftft 

ftftftftftft 








49.433 

'{03,1 

?.<j7,« 

24.6 

76,3 




- 

* 



.088 

1. J 

.5 

.5 

1.0 

DEVIATIONS 




* * 

' 
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TABLE 66 

rLCKI RaTe VERSUS DIFFERENTIAL PRESSURE 


TfST NUnrER t> PaRT bQ TE ST DESCRIPTION 


FLOWMETER CONDITIONS 

(HHHHHHnnnnm*-*-#*,nnnnHi*#tt«w(HHHHnH*«i ««««ee»fta«eftev«#a«e««ee» »»*»«#«*»«•*»«*«»««« 


CLEAN CONDITION. • 

DIFFERENTIAL PRESSURE. AFTER 80 HIGH PRESSURE 

(10,000 PSIA) GN2- IMPACTS- -TEST-SPECIMEN 

(S/N 024) INLET PRESSURE = 1000 PSIA NOMINAL. 


TEST SPEcIMEN-lNUET-cONDltlONS^ - 

itt#*o*«***«************ 


FLOtfi-K-lEfi (jnf FLOwMt-T £R TWO 

aHMSmMtsSSHS^UMTOlHSilSMMSS <hhhhhhhhhmhHHHHhhh* ■»****<>*«* huh, »*«*« 


flow RaIe 
ucFfir 

PKt?3UHL 

temp 

(OEM. F) 

FLOW RsTE 
(ACEH) 

pressure. 

(Psip) 

temp 
(DEG. F) 

PRESSURE 

(PSIA) 

AVG 

-TEMP 

(DEG, F) 

AVG ll 

—FLOW RffTE- 

<acfm>* 

.84 

49.5 

6 8.7 

.91 

41.5 

73.8 

1 ' 07 » 9 

71.2 

.0419- _ 

.75 

= </,4 

6»*7 

.81 

48.8 

73.7 

l-'07.9 

71.2 

.0384- 

.67 


69. 3 

.71 

4»..l 

74. i- 

1 '> 0 7 , 9 

71.6 

• 0337 

.89 

D t* b 

69.7 

.61 

49.8 

74.3 

1 '07,9 

72.0 

.0298- 

.40 

? 'J • *d 

7 ,-b 

.SI 

49.6 

74.8 

1 >07.9 

72.7 

.0248 ii 

.40 

?j,i 

71.2 

.41 

49.6 

75.2 

l‘'07,9 

73.2 

.0200 

.31 


7! .H 

.31 

51.0 

75.5 

1407, 9 

73.7 

.0155 

• 26 

5. .2 

72.6 

• 2o 

A«.0 

76.1. 

1«07.9 

74,3 

,0l3l_ 

.22 

17.9 

73.4 

.21 

49.9 

76.4 

1407.9 

74.9 

«0lo5' 

.15 

= ,.2 

74.3 

.14 

54.2 

76.9 

1407.9 

75.6 

.0072. 

.15 

54 ,2 

75;7 

• 1^ 

50.2 

77.6 

1 " 0 7 , 9 

76,6 

.0072. 3 

.22 


75.5 

• 22 

49.2 

77.7 

r.07,9 

76.6 

.0l0« 

.27 

49. s 

75. 3 

.27 

49.? 

77.7 

1 107 ,9 

76,5 

,0130 

•?2 

44,5 

7 # f • Q 

.31 

49.2 

77.7 

1 >07.9 

76.3 

.0154- 

.41 

*•9. V 

7/,.l 

.41 

49.2 

77.5 

1407,9 

75.8 

.0202- 

.30 

a v.l 

73,2 

.51 

49.4 

77.2 

li>07.9 

75.2 

.024? 

.68 


72« 

«b I 

48.8 

76.6 

1-07.9 

74.4 

.0291 ■! 

.67 

49. 9 

71 ... 

.71 

4«.5 

76.0 

1007, 9 

73.7 

.0337 

.76 

4*. 3 

7,«.6 

.ill 

4i.9 

75.5 

1004,0 

73,0 

.0381 

.65 

49.9 

69.7 

,9c 

47.9 

74.7 

1404,0 

72.2 

• 042? 
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FLOW KATI: VERSUS DIFFERENTIAL PRESSURE 


PART 23 


TEST DESCRIPTION 
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DATE: ~T- 2'6-76 

CLEAN CONDITION - IMPACT/FL OW RA TE VERSUS 

DIFFERENTIAL PRESSUReT ’AFTER 80 HIGH PRESSURE 
‘(1,000 PSIA) GN.2 IMPACTS TEST SPECIMEN 
(S/N 024) INLET PRESSURE - 1000 PSIA NOMINAL. 


TJST SPtLinEN INLET CONDITIONS 


. . , • / • 
PRESSURE 

aVG 

l£NP 

,«VG 

flow Rate 

gross 

BIFF. PRESS 
PRIMARY 

gross 

DIFF. PRESS 
SECONDARY 

ftVG GROSS 
DIFF.'PHeSs 

' TARE 

DIFF. PRESS 

NET~ 

DIFF.’PHESS 

~"l 

(Psi.H 

U>t6. F) 


(pSIU) 

(PSlD) 

■ (psiur 

(PSIU) 

tPSlXJ) 

” * ’ 

1007,2 

71,2 

.'<419 

86.653 

37,334 

86.994 

=o;ow — 

— 8er?94 

— — 

1007,2 

71.2 

. 384 

77.758 

78,485 

78,121 

-0.000 

787122 

— 

1 0 0 t . ? 

71.6 

.9337 

66.533 

67.1 7 

66.820 

-0.000 

66.-820 

— 

1007,2 

72, i 

.1298 

57.139 

S7.94J 

5T.S40 

- 0,000 ~ • 

-S7.S4T 

— 

1007.2 

72.7 

. <24H 

47.428 

4b,38„ 

47.154 

-OiOOO 

- --47TW*' - 


1007.2 

73.2 

. 02-70 

37.2 '7 

3 .986 

37.097 

-0.000 ■ 

- -3770911 

1007,2 

(3.7 

.7155 

28.355 

28.419 

28.205 

-0.000 

28^2 03- 


1007.2 

(4. 'J 

* 0 1 3 1 

,3.786 

*3.431 

23.608 

50,000 

p37f09 

— 

1007.2 

74.9 

.01-5 

16.926 

13,677 

18.00? 

-0,000 

” ie iso? 


1007,2 

75,6 

♦ 0 .< 7 2 

12.941 

12.73a 

12,836 

-0.000 

127336) 

— 

1007.2 

(5.6 

.0 072 

12.879 

12.8 5 

12.86? 

-0.000 

T27852 

j 

1007.* 

76.6 

.0170 

19.925 

19.879 

19. ?0? 

- 0.000 

' 197902 


1007,2 

76.5 

• Ol3o 

24.16. 

24. 11 a 

24.139 

-0.000 • 

24,139 

— 

1007.2 

76.* 

.7)154 

28,949 

2M->8 

28.943 

-O'. 000 

28,n> — 

— 

1007.2 

75.3 

.02 2 

38,385 

38,254 

38.320 

-0.000 ■ 

387320 

; 

1007,2 

(5.2 

.',243 

48.665 

48,144 

48.405 

- • - -07000 

7437403 

— 

1007.2 

(4.4 

.<)29l 

56.888 

57.6?6 

57.257 

-0.000 

577257 

4 

1007.7 

73.7 

. 337 

67,283 

67.739 

67,511 

-0.000 " ~ 

677311 — 

1004.0 

73.' 

.! 381 

76. "8“ 

77.. :37 

77.212 

-0,-000 

“ 77731? 

— — 

1004.0 

(2.2 

. 429 

88.737 

89.546 

89.141 

50,000 

' "09; 142: 

- — 


* "'ARE DIFF* PRES 15 »' -lV^COOE-O*' ♦ ~1.2 a930E-C2 <ACFH> ♦ 2.4B070E-01* UCFM>**2 ♦ - " ' *C 



TEST liUKlEK 6 


TABLE 66 

FLOW -UTE VERSUS DIFFERENTIAL pressure 


part 'j6 test description 


PAGE: 3... ... 

DATE: 7-26-76 

CLEAN CONDITION - IMPACT/FLOW KATE VERSUS _ 

DIFFERENTIAL PRESSURE. AFTER 80 HIGH PRESSURE 

(10,000 PSIA) GN2 IMPACTS TEST— SPECIMEN 

(S/N 024) INLET PRESSURE = 1000 PSIA NOMINAL. 


TEST SPECIMEN INLET CONDITIONS 


NET-DIFFERENTlAtt-PRESST — 
*»o-»*o*5*i**#**«*****tt- 


PHtSSORt 


•EKPCN.^TURt 

» *•» « <, »««■» o * tc * «iH<* * # ««•* *»»»«»« a 


FLOW Rate 

.hhuhmhhw***************************************** 


LITERS/ 


KG/Sq CM 

p^l/- 

DEG. K 

DEG. C 

D£G. F 

MIN 

70,66b 

tool*? 

293. • 

21.6 

?1 .2 

6g.8 

70.865 

100?.? 

✓94.9 


11.? 

75.9 

70,666 

uo?.? 

29S.2 

22 . 0 

71.6 

66*4 

70,666 

1 JO?.? 

295.4 

22.2 

72.0 

58.4 

70.666 

1O07. ? 

r95.ft 

22.8 

7 ? .7 

48,1 

70.866 

loo?.? 

296,0 

22.9 

73.2 

38.6 

70.865 

100'f.? 

296,3 

23,2 

73,7 

29.8 

70.865 

loo?.? 

296.7 

23.5 

74,3 

25, ft 

70,865 

1007.? 

>97.0 

; 3,8 

74,9 

-0,0 

70.865 

100?,? 

297.4 

24.2 

75.6 

13.4 

70.865 

1 .' 0 7 . ? 

298. 

24.8 

76.6 

13.4 

70.865 

1007.? 

?98.0 

>4.6 

76.6 

-0.6 

70.865 

100?,? 

297.9 

24,7 

76.5 

24.8 

70.B65 

1007.? 

297.8 

24,6 

76.3 

29.5 

70.865 

100/.? 

?97.5 

24.3 

75.8 

38,7 

70.865 

1007.? 

297.2 

24.0 

75.2. 

40.2 

70,865 

1007,? 

296.7 

23.5 

74,4 

56.7 

70.865 

1V0?,? 

>96.3 

>3-1 

73.7 

65.9 

70.586 

1007.0 

295.9 

22.8 

73.0 

74.6 

70.586 

ldO+.if 

OttSfttt 

295. S 
*«««# 

22.3 

■»«*(>#« 

72.2 

84.2 

70,837 

1007.? 

296.5 

23.4 

74.0 


,050 

./ 

.9 

.9 

1.6 

DEVIATIONS 


\CF« 

gCFM 

GNg 

KG/Hk 

GNJ- 

L0S/HR 

■ kg/Sq-cm — 
DIFFERENTIA^ 

pS*D' 

. 419 

2.866 

S. 64 J 

12.441 

6.i{63 

B6.994- 

,0384 

2.630 

5.172 

11.416 

5.4925 

78,122 

.0337 

2.306 

4.540 

10,009 

4,697? 

66.620 

.(■298 

2,035 

4.00? 

8.834 

4.0455 

37.641 

..'?4B 

1.691 

3.330 

7.341 

3.3153 

_47,15*_ 

,0200 

1.363 

2.684 

5.918 

2.6 0 82 

37.QM. 

.0155 

1.053 

2.07? 

4.571 

l.?83fl 

28,205' 

.4131 

,890 

1.75* 

3.862 

1.6S99 

23.J0?' 

.0105 

,716 

1.40? 

3.107 

1.3220 

15,803 

. J072 

,487 

i?s« 

2.113 

»?q 2 S 

12*836 

«O072 

.486 

, 95 ? 

2«lo9 

.9 0 43 

12*262; 

.0109 

.735 

1.447 

3.190 

1.3993 

19.S02, 

,013C 

.864 

1.740 

3.836 

1.69T2 

24*13? 

. <154 

1.047 

2.061 

4.545 

2,0349 

20*J44. 

.0202 

1.369 

2,698 

5.943 

2.6942 

38.320 

.0249 

1.691 

3.330 

7.341 



48.4o5' 

,',29l 

1.98fl 

3.892 

8,594 

4.0256 

57.287 

.0337 

2.295 

4-SI? 

9.962 

4,7465 

67,511 

.038] 

2.588 

5.09? 

11.234 

5,4286 

TT,?l3 

..)429 

2.915 

SiT?? 

12.652 

6,2673 

89.142, 
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TABLE 67 

FLOW ,< A Tf- VERSUS DIFFERENTIAL PRESSURE 


PART E7N 


FLOW RATE V.ERSUS DIFFERENTIAL PRESSURE CHARACTERISTICS OF 
TEST SPECIMEN S/N 027 AT THE COMPLETION OF TEST 10 AND AFTER 
THE APPLICATION OF 10 HIGH PRESSURE (10,000 PSIA NOMINAL) 

GN 2 IMPACT CVCLES To THE REVERSE SIDE (ftPOF SPiCMEN s7n " 
SIDE DOWNSTREAM) OF THE SPECIMEN. DATA ACQUIRED IN THE 
TEST PE SCRIPT iF/ftSWARD FLOW DIRECTION AT A TEST SPECIMEN INLET PRESSURE •> 
415 PSIA (NOMINAL). 


fluoiieter conditions 


TEST SPECIMEN INLET cONOIUONS 
***#*«4**ft»ft**ft»»**»*««**«4HHHHHHMt*«#* 


FLOwhcTEK UN£ 


FI.C’aMi- T£rt TWO 


FlOW HaTf 

PRhSSURt- 

... _ T,-,MP . 
(DEI-. F> 

FLOrf R..TE 
UCFH) 

PRESSURE 

(PSIA) 

Temp 
(DEB. F) 

pressure . 
(PSIa) 

AVS 

Temp 
(DEG. f> 

l avb t 

FIM-RaIE..- 

(ACFM) 

(ACFM) 

(P=iA> 

.49 

^.4 

7 a. 7 

.49 

49. , 

76.4 

4l$.2 

75.6 

•0 59 0 

.41 

= ,/.4 

7... b 

.41 

49.7 

7f..4 

416.2 

75.6 

.0491 

.30 

=u.2 

75... 

• 31 

49.9 

76.5 

416.2 

75.7 

<0363 

.26 

=0 . 1 

IS. 2 

. =5 

49.7 

74.7 

416.2 

75.9 

. 03o7 

.21 

= Y • 4 

79*2? 

.20 

50. 1 

76.7 

416.2 

75.9 

.0250 

.14' 

'=~.2 

7 >‘.6 

.1-3 

49.9 

76,9 

416,2 

76.2 

,'0165' " 

.14 

= 0.4 

7--.P 

• ) 3 

Si . 1 

77.3 

416.2 

76.7 

.0165 

.22 

= 0.1 

74.1 


49.7 


4] 6,2 

76.7 

.0259 

• 26 

49.1 

7s . i 

• ?6 

40.4 

77.2 

4l 5 « 6 

76.6 

.0302 

.31 

= 0.1 

T-i.-T 

.31 

49.5 

77.3 

414.9 

76.7 

.0369 

.36 

49.9 

7-9.9 

• 36 

49 . 7 

77.3 

414.9 

76.6 

.0425 

• 40 

49,9 

75.9 

.40 

49.2 

77,2 

414.3 

76.5 

.0483 

.45 

49.7 

75.9 

.45 

49,, 

77.2 

413.7 

76.5 

.0540 

.50 

= 0.1 

7-. 9 

.50 

49.2 

(7.2 

413.7 

76.5 

.0600 
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FLCW RATE VERSUS DIFFERENTIAL PRESSURE CHARACTERISTICS OF 
TABLE 67 TEST SPECIMEN S/N 027 AT THE COMPLETION OF TEST 10 AND AFTER 

FlOW H.iTf VERSUS DIFFERENTIAL PRESSURE THE APPLICATION OF. 10 HIGH PRESSURE ,(10,000 PSLA NOMINAL)- - 

GN2 IMPACT CYCLES TO THE REVERSE SIDE (HPOF SPECIMEN S/N 
SIDE DOWNSTREAM) OF THE SPECIMEN. DATA ACQUIRED IN-THE— 

TVST r,U[.,FSET( 10 PART P7H TEST DESCRiPT IiJxDRKARD FLOW DIRECTION AT A TEST SPECIMEN INLET PRESSURE « 

415 PSIA (NOMINAL) . 


- TEST SPECIMEN- lNLE-T -CONDITIONS 


l 

AVG 

aV b 

CROSS 

DIFF. PRESS 

gh. ss 

DIFF- PRESS 

4 VG gross 

tare 

NET. - 

PRESSUHE 

Iemp 

FLOW R a T|; 

primary 

Secondary 

DIFF. P«e 5S 

OlFF* PRESS 

DIFF. PRESS 

- ..tP-SIAJ 

(Dtfa.-F)- 

(aCFM) 

<PSI,») 

tpsi n ) 

<PSIO> 

IPSlt)) 

.<PSI 0 J... ... 

416. 2 . 

15.6 . 

.0590 

2SQ.417 

250.417 

250.417 

.000 

250,416 

416.2 

7 5.6 

..'.491 

177.817 

177. 817 

177.617 

.000 

177.817 

416.2 

. 75.7 

« t 3^3 

114.371 

114.371 

114.371 

.000 

114.371— - 

416.2 

7 5.9 

• 0 3 1] 7 

92.566 

92.59) 

92.57? 

.000 

92.579 

416.2 — 

. . 7 S.9 

.02Sl) 

71.224 

71.442 

71.333 

.000 

71,333.. 

.. , 4l-6-^2 — . 

7 o.2 . 

.fij65 

43.699. 

43.9A1 

43.940 

• "0.000- 

- .43*940 — 

416.2 

76.7 

. J65 

43.957 

43.981 

43.96? 

"o.ooo 

43.968- 

416.2 

lb. 7 . . 

. .269 

74.972 

75.230 

75.101 

.000 

75,101. 

.415.6 _ 

— 76.6 

.03 >2 

91.820 

91 . 9. .71 

91.890 

,.ooa. 

-91,889— - 

414.9 

7b. 7 

. 369 

118. 159 

118.)-, 9 

118.15? 

.000 

118.1^8. 

l! 

414.9. 

_ . _ 76.6- 

. 425 

144.989 

i 44. 9A9 

144.98? 

.000 

144.989 

. 414.2. .. 

- -- - f 6.5~ - - 

. 0-433 

- 174,029 

174.029 

174.02? 

-.000- 

. ...174.029 

413.7- . 

. 76.5 . 

• 054c. 

212.834 

212.834 

212.854 

.000 

212. 854-. 

-413.-7 

Ic.S 

.0470 

269.356 

269.3' 6 

269.356 

.000 

269,356 

- - - 






- 




. I ARE DIF F.,_ i-KESS = -3.4u0Q0E-05 + ,-4.4400uE-U4 (ACFm) ♦ 1.509J3E-01 IACFm)**2 + Q.(ACFM>»*3. 

[ 


• -it ' 


a 
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DATE: 10-7-76 


TPST NUf-iHER 1') 


FLOW RATE VERSUS DIFFERENTIAL PRESSURE CHARACTERISTICS OF 
TABLE 67 TEST SPECIFIES S/N 027 AT THE COMPLETION OF TEST 10 AND AFTER 

FLOW -HaTe- VERSUS DIFFERENTIAL PRESSURE THE APPLICATION OF lO^IIIGH PRESSURE, (10,000_PS1WIOMINAL). 

GN 2 IMPACT CYCLES TO THE REVERSE SIDE (HPOF SPECIMEN S/N 
SIDE DOWNSTREAM) OF THE SPECIMEN. DATA ACQUIRED IN THE_ 
PART ?7N TEST DeSCRTPTf6U’' WARD Ft0W DIRECTION AT A TEST SPECIMEN INLET PRESSURE 

415 PSIA (NOMINAL). 


. TEST SPECIMEN IIJLeT CONDITIONS NET DIFFERENTIAL) RRESS:.,. 

«■*»*«*»#*«»*****#***#* 

PRESSURE I C'-lPEHtTURf FLOW RATE 







LITERS/ 

K6/SQ CM 

PSlfl 

one. a 

l)Eo. C 

DEO. F 

41119 

29.265 

416 ,£ 

297.4 

24.2 

75.6 

46.8 

29.265 

4j6*^ 

297.4 

24.2 

75.6 

39.0 

29.265 

416, c 

297.5 

24.3 

75.7 

28.8 

29,265 

416. £. 

297.6 

24.4 

75.9 

24.4 

29.265 

4'l6,'4 

297.0 

24.4 

75.9 

19.8 

29.265 

4l6,£ 

297.7 

?4«* 

76.2 

13.1 

29.265 

4lb.E 

298. j 

24.0 

76.7 

13.1) 

29.265 

410.4 

298. : 

24.6 

76.7 

2ii.5 

29. 219 

415.0 

" "297.9 

24.8 

76.6 

5 3.9 

29.174 

414.9 

298.,) 

24.8 

7b. 7 

29.1 

29.17A 

4 1 4. 9 

297.9 

24.« 

76.6 

33 ; 6 

29.128 

4l4.s 

297.9 

24.7 

76.5 

3 a". 1 

29.003 

-;i3. f 

297.9 

24.7 

76.5 

42.5 

29.083 

41*3. [ 

S 

297.9 

24. t 
aaaaaa 

76.5 

aaaaaj* 

47.3 

- 29.213 

... .. 4i5.a._ 

... 297.8 

24.0 

76.3 


.060 

. . , . 9_ . 

.2 

.2 

.4 

DtVIATI,o'IS 


ACFM 

SCFM 

6)92 

K6/HR 

_ QN2. . 
LBS/HR 

K5/SQ^CM 

differential 

PS I p " 

j59 

1.653 

3.254 

7.174 

17.6o6o 

2S0.+16 

0491 

1.376 

2.710 

5.974 

12.5018 

177.817 

■)363 

1.016 

2.000 

4.408 

8, 04li 

“ 114.371 * 

0307 

.861 

I.09S 

3.737 

6.5089 

92.579 

02$0 

.701 

1.380 

3.043 

5.0152 

71.333 

wl65 

.462 

.910 

2.006 

3.0893 

~ 43.?4o ~ 

0165 

.46() 

.9 0 ; 

1.999 

3.0913 

43.?6?. 

0259 

.723 

1 .424 

3.140 

5.2801 

75.101 

0302 

.844 

1,663 

3.666 

6.4605 

91788? ~ 

0369 

1.028 

2*024 

4.462 

8.3 0 74 

118. 158 

-425 

1.186 

2^334 

5. 146 

10*1937 

144.?8? 

.463 

1.344 

2.646 

5.834 

12.2354 

'"l74.029" 

u54o 

1.500 

2.954 

6.512 

14.9651 ' 

212^854" 

060 0 

1.669 

3.286 

7.244 

18.9376 

' 269.356 
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Ti't>r .*,U|.'3£P If 


FLCW RATE VERSUS DIFFERENTIAL PRESSURE CHARACTERISTICS OF 
TABLE 65 TEST SPECIMEN S/N 027 AT THE COMPLETION OF TEST 10 AND AFTER 

Fl.OW KaT^ VERSUS (UFfi nErtTIjiL PRESSURE THE APPLICATION OF 10 HIGH PRESSURE (10,000 PSIA NOMINAL) 

GN 2 IMPACT CYCLES TO THE REVERSE SIDE (HPOF SPECIMEN S/N 
SIDE DOWNSTREAM) OF THE SPECIMEN. DATA ACQUIRED IN THE 
PORT ?7rt TEST OESCRIPTIpisiRWARD FLCW DIRECTION AT A TEST SPECIMEN INLET PRESSURE = 

1000 PSIA (NOMINAL). 


FLOVlIETCrt COMO IT IONS 


FLO^i^u J £h ONE 

***■»*«««««*«»»***<*«»**««*->« 


flow rate 

<ACFM) 

PKLPSURl 

IP»1A> 

temp 

ifj 

CO 

• 

Do ,6 

ft >* * /j 

.76 



.67 

= .,.1 


• 5B 

= . .1 


.49 

a... 2 

6**h 

.4o 

RI..4 

• , 

.30 

■+9.9 

6 ft 1 • 4 

.26 

»■- .4 

fin * Vf 

.21 

'•>Vmd 


,H 

**7.4 

1 

.14 

a.'.o 

6 ufc 

.21 

3J.1 

d-j • 3 

.26 

Ru.4 


• 31 

6 u .4 

ft -i*7 

•41 

id 

br> « 1 

.49 

• if 

67*2 

.56 

D.f . c! 

n#‘ * t 

.67 

■> *d 

6 t * i 

.75 

* .1 

ft <4 . ‘f 

. BA 

4y,<y 



FlvWMElfcrt T >.() 


FLOW RaTE 
(*CFmI 

PrttS&un:- 

(PSlA) 

temp 

(0E6* 

.9) 

4®. 4 

73. ’■ 

.61 

*3.2 

72.2 

• 7o 

4*3 .6 

71.6 

• 6 1 

48. P 

71.3 

.51* 

49.2 

fl.2 

• Ail 

**9.9 

71.2 

»3v 

49.3 

71.5 

.25 

49.9 

71.3 

• 20 

49.9 

72.'- 

.14 

49.6 

72.4 

.13 

54.3 

72. a 

.20 

49.7 

73. * 

.25 

. ) 

72.3 

• 31 

49.6 

72.7 

• 41 

49.5 

7?. 3 

• 50 

49.3 

7i.a 

.60 

4*9 , ,* 

71.3 

.70 

40,6 

7 1.7 

.*U 

4f) . 4 

44, !l 

•91 

47.7, 

;fl.7 


TEST SPECIMEN INLET CONDITIONS 


PRESSURE 

(PSI,,) 

AVG 

temp 

iOEG. F) 

flow a raTe 

(acfm) 

1‘1 7 .2 

70.7 

• 0427 

1 17,2 

69.7 

.0377 

1 ’ 1 7 .2 

63.9 

• 0332 

1 17.2 

63.6 

• 0233 

1 17.2 

63.5 

• 0243 

1 17.2 

63.6 

• 0196 

lvl7.2 

69.0 

• 0148 

1* 17.2 

69.3 

.0126 

1 '17.2 

69.6 

.0102 

1 ‘17.2 

70.2 

.0063 

1 17.2 

71.0 

.0069 

1 17.2 

71.1 

.0102 

1M7.2 

70.9 

.0125 

!■ 17.2 

70.7 

• 0152 

1 17.2 

To -H 

• 0200 

1 -17.2 

69.5 

• 0243 

1 17.2 

68.7 

,0239 

1 13.2 

68.0 

,0335 

1 13.2 

67.1 

.0379 

11-13.2 

66.3 

• 0419 


4 
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© o 


^ P 

© |? 

«63 


i 


v-^r ■iUAftj-> I- 


FLOW RATE VERSUS DIFFERENTIAL PRESSURE CHARACTERISTICS OF 
TABLE 68 TEST SPECIMEN S/S 027 AT THE COMPLETION OF TEST 10 AND AFTER 

PLOW RAT* VERSUS. PIFPERFMTIaL PRESSURE THE APPLICATION OF 10 HIGH PRESSURE (10,000 PSIA NOMINAL) 

GN2 IMPACT CYCLES TO THE REVERSE SIDE (HPOF SPECIMEN S/il 
SIDE DOWNSTREAM) OF THE SPECIMEN, DATA ACQUIRED IN THE 
RaRT ,71< Tf ST 0 f'S C R I P T I (FORWARD’ FLOW DIRECTION AT A TEST SPECIMEN INLET PRESSURE - 

1000 PSIA (NOMINAL), 


Tc.ST sPti.H'iefM INLET CIIKIiITIOMS 


PRESSUne 

IPSIA) 

aV 8 
1 C.MP 
lUtu. F) 

.iV 3 

F LOU RA r ‘ 
<„CFM) 

•.Ri.SS 

0 IFF . PRESS. 
PRIM -if T 
(PSIj) 

.,R .SS 

LUFF. PRESS 
StC<>''DA»Y 

(PSioi 

aVG 6R0S5 
DIFF. PRE?S 
IPSlL,) 

tare 

DIFF. PRESS 
IPSID) 

NET 

0 IFF. PRESS 
(PSID) 

1017. £ 

^ 0.7 

, t,427 

148.251 

( 4» , 251 

148,251 

■'0.000 

148.251 

10l'7S£ 

by .7 

. -377 

127.734 

>27.734 

127.734 

-o.ooo 

127.734 

loi7.£ 

00. 9 

.,332 

l„fi.79o 

1 ,6.795 

ioa.795 

-0-000 

108.795 

1017. i; 

Do .6 

..>285 

90.9 7 

.1.434 

91.212 

-0.000 

91.212 

10l7,c 

yb.S 

. >243 

73.641 

(4. ,.73 

73.657 

-0.000 

73.857 

1017. £ 

68.6 

. .1*° 

67.134 

57, o59 

57.396 

-0.000 

57.397 

1017. £ 

t9 • o 

.0148 

41.87) 

4! .676 

41.874 

-0*000 

41.874 

1017 ,£ 

69.3 

. i£& 

34.745 

14,046 

34.79b 

-0.000 

34.796 

1017. ^ 

•o'-/, a 

. n 1 1. 2 

27 .323 

£7.375 

27.352 

-0.000 

27.352 

1017. £ 

1 ft . 2 

. 00^8 

17.537 

17.517 

17.527 

-0.000 

17.527 

1017. £ 

M... 

.0 '(69 

17.826 

17,975 

17.900 

-o.ooo 

17.901 

1017. £ 

7 1 • 1 

• ol"R 

27.212 

27.375 

27.294 

-0*000 

27.294 

1017. 2 

1 0.9 

.. 125 

34.745 

34.96) 

34.853 

-0.000 

34.853 

1017. £ 

/ v . 7 

.,11=2 

43.262 

£3 .139 

43 . 20 u 

-0.000 

43.201 

1017. £ 

/0.2 

• 02- 0 

S3. drib 

59,237 

59,062 

-0,000 

59.062 

1017. £ 

o9.5 

...243 

74.14.. 

74,389 

74.265 

-0.000 

74.265 

1017. £ 

oh. 7 

. .269 

4p.,l6b 

92. -65 

92..I6S 

-0*000 

92.065 

1013. £ 

68.,, 

..(33a 

l:.9.42o 

1j9.i26 

109.420 

10.000 

109.426 

1013. £ 

07.1 

. A 3 7 9 

)28.99b 

l26 . u 9 6 

128.996 

-0-000 

128.997 

1013. £ 

'•6.3 

...4iy 

146.367 

Lt8.567 

148.56? 

-0.000 

148.567 


I Mt L> 1 FF . Hi'CSS = 

-1.6**000E-04 + 

-1.2A93jl-!:2 

(ACFM) + 2, 48u7oE-01 

(ACFM)**2 + 

0 IACFM) **3 
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DATE 10-7-76 


FLOW RATE VERSUS DIFFERENTIAL PRESSURE CHARACTERISTICS OF 
TABLE 68 TEST SPECIMEN S/N 027 AT THE COMPLETION OF TEST 10 AND AFTER 

flow hath Vm-sus differential pressure the application of io high pressure ( 10,000 psia nominal) 

GN2 IMPACT CYCLES TO THE REVERSE SIDE (HPOF SPECIMEN S/N 
SIDE DOWNSTREAM) OF THE SPECIMEN. DATA ACQUIRED IN THE 

T!"ST "UMOEri 1 ' P-)RT ?7.4 TEST OESCRIPTIISIORWAED FLOW DIRECTION AT A TEST SPECIMEN INLET PRESSURE = 

1000 PSIA (NOMINAL). 


test specie INLfT CUilnlTIUnS 

.»«*««»«« it* !Mf I »»«»»-»»»»«»«« *«*»»«* JO* 


PRtSSoKE 


IF .»£K rum 


FLOW RATE 








NET DIFFERENTIAL press 


KG/SO 

palrt 

LEO. k 

leg. , 

uEG. r 

LIT FAS/ 
IT* 

■cf'. 

SqFM 

oN 2 

hS/HK 

GN 2 

L85/HR 

kg/Sq CM 
DIFFERENTIAL 

PSI.D 

7l.SlA 

1 J 1 7 • 2 

204.6 

21 .5 

7.i.7 

63.6 

. 427 

2.953 

& :“l 5 

12-621 

10 .4231 

145.251 

71,514 

1 „• 1 7 . c 

204.1 

2,1.9 

b9.7 

71.9 

. 377 

2, 6y9 

5.136 

11.328 

8.9806 

127.734 

71.514 

1 il 7 -2 

203.7 

H.i.6 

03.9 

66.1 

. 33? 

2.3J1 

4 * 53u 

9,988 

7 ,649q 

IoB.795 

71.514 

1 >1 7.2 

593.5 

2,* .3 

OS. 6 

06.0 

. 530 

1,999 

3.93/ 

fa. 679 

6.4128 

91.212 

71.514 

Ivl 7 .2 

503.4 

2 1 .3 

o<3.5 

47.7 

. 243 

1 ,653 

3 . 3 1 4 

7 . 3;|6 

5.1927 

73.S57 

71.514 

] ^ 1 7, t 

293.5 

2 . 

00,6 

3 "i.C 

. l9o 

1.362 

2.002 

5 , 9 J4 

4.0354 

57.397 

71,514 

1,17.2 

293.7 

2.-1.5 

69., 

29.1 

.,148 

1.027 

2 , >1 ?3 

4.460 

2.9440 

41.074 

71.514 

U 1 V .2 

293.9 

2p . 7 

09,3 

2 4.7 

. 126 

.674 

1.7 2 , 

3.793 

2,4464 

34.796 

71.514 

1,17.2 

294..) 

2,1.9 

69.0 

2 (; . ,) 

.oil? 

.7n7 

1.392 

3.t)68 

1 .923o 

27.352 

71.514 

K17.2 

294.4 

21.2 

7 :.2 

13-4 

. 06 '> 

.472 

.930 

2 . ilSl 

1.2323 

17.527 

71.514 

K* 1 7 • 2 

294.6 

21.7 

7 1.0 

13.5 

. .') 6 p 

.476 

.937 

2. ,)66 

1.2585 

l7.?01 

71.514 

) •- 1 7 . 2 

294.9 

21.7 

71.1 

19.9 

• >102 

• 7u? 

1.382 

3.048 

1.9189 

27.294 

71.514 

1 117.2 

294.3 

21 .<> 

7f..9 

24.5 

. 129 

.867 

1 • 7 0 7 

3.763 

2.4504 

34.053 

71.514 

1,17.2 

294.7 

21 .5 

7 0 . 7 

29.3 

. .152 

1.053 

2 , j 7 4 

4.572 

3.0373 

43.201 

71.514 

1 '17.4 

294.4 

21.2 

7-.? 

39,2 


1.3t)5 

2.7 2 a 

6.013 

4.1525 

59.062 

71.514 

Ull 7 . 2 

294. J 

2 'i.« 

09.5 

47.6 

. -24 3 

I. 681 ) 

3.3o a 

7.293 

5.2213 

74.265 

71.514 

1,1 7.2 

293.5 

2 ’ .4 

08.7 

5n . 7 

.. ?39 

2.003 

3.940 

fa. 697 

6.4728 

92.065 

71.235 

1 Jli'2 

2 y 3 . 2 

?tl . ‘ 

06. < 

64*7 

• 335 

2.319 

4.56 7 

10 . 0 68 

7.6934 

109.^26 

71-235 

1 V. 1 3. 2 

29?- 7 

j[9« b 

67.! 

7 4*5 

. 379 

2.6 2 9 

5» i7 a 

11-415 

9.|i694 

lg8.997 

71.235 

#**#» 

1,13-2 

29?- 2 
»«#»« 

l'* m / 

06.3 

0 5.2) 

• ,4l« 

2.9,)9 

5.7 gfa 

12-628 

10-4453 

148.567 

7l-47 2 

j | to « o 

?93«9 

S'-T 

69.3 








.071 

1* , 

.o 


l.U 

ULVIrtII.j.,,3 









PAGE: 1 F LOW BAT E VERSUS DIFFEREN T IAL PRESSURE CHARACT ER ISTICS OF 

DATE: 10-7-76 p, 0 ^ R T( . v^lllS DIFFERENT I/. L PRESSURE ™ S:r SPECIMEN S/N 027 AT THE COMPLETION OF TEST 10 AND AFTER 

THE APPLICA TION OF 1 0 HIGH PRESSU RE (10,000 PSIA NOMINAL) 

"GN2 IMPACT CYCLES To'tHE REVERSE SIDE (HPOF SPECIMEN SM , 

_ TEST i'HJKSEK 10 RART- 27 Lri Tr ST m-SCHf PT t n.-SIDE DtWNSTREAMl OF THE SPECIMEN. DATA ACQUIRED IN THE T 

REVERSE FLGH DIRECTION AT A TEST SPECIMEN. INLET PRESSURE - 1 

415 PSIA (NOMINAL! , 

FlOWMETER conditions test specimen INLET CONDITIONS 

»««**** il 


F.LDWML ICR-QWE- . . .-F4.0UH&IER-IMQ i_ 






- 

— 


AUG — 

— AVG 


Flow rate 

PRb 6SURK 

TFMp 

FLOW Rate 

PRESSURE 

temp 

PRESSURE 

temp 

flow Ra te 


(ACFM) 

(PpU) 

(OEG. F) 

1ACFM) 

. .. (PSLAJ 

.. (DEC. EJ_ 

(PsiAl 

rnrfi. f \ 

UCFM). 



5j.2 . 

7<J«S 

.So 

. _ 49-3- 

. ... _ua— 9 — - . 

4] 4 . 3 

8(4.2 

.q59T .... 


.40 

Rfj.fi 

TO. 7 

.40 

49.3 

. . Jil.i: 

4 14. 3 

614.4 

- —0*7a_ — - 


.31 

=>0. H 

ft!) • 1) 

.31 

49.9 

2. 

.4.14.3 - 

. — 30.6 — 

.0372 

— 

.26 

6L.4 

•Jj..? 

-25 

-49-9. . 

« 4—4 — 

—4-43-7 

__ 8.Q— B 

.3344 


.21 

5v.fi 

ft;, .4 

• ?U 

‘->0 . 3 

HI. 5 

4.13.7 

ai-o 

,0262 


.13 

5y.6 

B'i#7 

.13 

SO-1 

. .. 0 l-.fi— - . 

4,13.7 

81-.2 

-- — — »0l60 


.13. . 

3V.b 

01 .1 

.13 

. .511.3 . 


413.7 

-B1.6 • 

.0159 


.22 

‘tv. 9 

ai -i 

• ?1 

49.3 

._ap_.fi. 

4.13. .7 

aw 

.0257 


.26 

50.2 

01 ..) 

.25 

49.7 

P?- ? 

.4 13. 7 

ai.6 

— -o3ofi 


.31 

9v.fi 

01 .1 

.31 

49.7 

. ... -3fi.fi 

4.13— z 

— ai—z 

.0373- 


.4o 

Po.l 

81-2 

.40 

4*. 2 

■ifi.fi. — . 

-4-13.7 

. _ ..si .a 

.0480 


.46 

“tv . 9 

01 .4 

» 46 

49.0 

- h? *3— — — . 

. - . - -4.43—7 

ai...s 

.0547 



O O 

*=3 JO 

§ § 

G? 

t/ tO' 
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TEST NUMBER 10 


TEST SPECIMEN INLET CONDITIONS 

»#»««<•»»»* tnnH>»**»-oit<nnnnnnnt« »»»«*«»»»«»»„ 


TABLE. 69 

plow hat^ versus d i ffet^rmt i *i. prcssure 


P«RT 27LR 


FLOT RATE VERSUS DIFFERENTIAL PRESSURE CHARACTERISTICS OF 
NT la I pbrscURF TEST SPECIMEN s7n“<5I[7“AT THE COMPLETION OF TEST 10 AND AFTER 
THE APPLICATION OF 10 HIGH PRESSUR E (10,00 0 PSIA NOMINAL) 

GN 2 IMPACT - CYCLES TO THE REVERSE SIDE”7HP6F SPECIMEF S/N 
rFST np-;ruTPTTn^IDE DOWNSTREAM) OF THE SPECIMEN. DATA ACQUIRED IN THE T 
REVERSE FLOW DIRECTION AT A TEST SPECIMEN INLET PRESSURE = I 
415 PSIA (NOMINAL). 


PRESSURE 

(PSIA) 

aVG 

temp 
(O tG. F) 

aVg 

FLOW HATE 

<acpm> 

■ GROSS — - 
01 FF, PpfSb 
PRIMARY 
IpblO) 

- GROSS 

OIFF . PRESS 
segoijoary. .... 
(PS1Q) 

aVG GHO$b 
DIFF-. fcKeSs 
(PSIU) 

TARE 

OIFfC. . PRESS 

(PSIO) 

NET 

OIFF.- PRESS- 

(PSID) 

414,3 

Hq.2 

• 0597 

?97, 1 33 

297.133 

297.133 

•000 

297.133 

414 . 3 

8{j.4 

.04 7b 

183.234 

188.234 

188.234 

.000 

188.233 

414.3 

Hi) .b 

. '>37? 

127.628 

127.628 

127.628 

• 000 

127.628 

413.7 

MO. 8 

.0311 

1,10.167 

lOj. 1-7 

100.167 

.000 

100.166 

413,7 

Ml .0 

. >?b? 

7*. 221 

7*> . ) 77 

76.199 

.000 

76.199 

413.7 

i'1.2 

.yion 

44,768 

44.612 

44.691) 

-0.000 

44.690 

413. 1 

Ml .6 

.nlS9 

44.71m 

44,612 

44.661 

-0.000 

44.661 

413.7 

«1. 7 

. I|?S7 

73. 34 4 

78.387 

78.365 

.000 

78.365 

413. 7 

81.6 

,0308 

99.220 

99.220 

99.220 

.000 

99.219 

4i3. 7 

Hi. 7 

.0373 

129.522 

129,622 

129.522 

.000 

129.522 

413.7 

Ml, 8 

• 04B(| 

189.49b 

189.496 

189,496 

.000 

189,496 

413.7 

Hi. 9 

. i)547 

241.894 

241.394 

241.894 

.000 

241.894 










1 Hi>£ DIFF. 

PlESb = -3.49000E-Q5 + 

-4.440Q[,f-,)4 

( ACFM) + 1 .50933E-01 

<ACFM>«*2 ♦ 

0 ( ACFM) 4*3 
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PAGE: 3 TABLE- 69 - FLOW RA TE VERSUS DIFFERENTIAL PRES SURE CHARA CTERI STICS OF 

DATE: XO-7-76 p L0 „ kaTf VC i<s.js nlFFERFilTI >L PRESSURE TEST SPECIMEN S/R 027 AT THE COMPLETION OF TEST'lO AND AFTER 

THE APPLICATION O F 10 HIGH PRESSURE ( 10.000 PSIA NOMINAL) 

GN2 IMPACT CYCLES TO THE REVERSE SIDE (RPOF SPECIMEN "s7n * 

. . . TEST MllMRElt 10 PORT ?7LK T P ST Il FOCQTPTTn mSIDE DtWNSTREAMT OF THE SPECIMEN. DATA ACQUIRED IN THE T 

REVERSE FLOW DIRECTION AT A TEST SPECIMEN INLET PRESSURE 

. _ 415 PSIA (N OMINAL - ). 

TEST SPECIMEN InLpT CUNilU IONS ‘ NET DIFFERENTIAL PRESS 

******** >** ********** ****** ^^^^^^^^W^ft^i^^tt^^****^^^****#^**^^********^^.^^*^^** 


PRESSURE — _ IE1.1PER4TURE . ......... E]._ruiL n.\tp 1 

********* . ****************************** ************************************************* 


KG/SQ CM 

PS la 

DEG. K 

DEG. C 

UE<i* F 

LI r--r<S/ 

MIN 

-AC.FM 

SCF-M- — 

£>N2 GN2 

KG/-HM LBS/HH 

KG/SQ CM 
—DXEEEREMUaL- 

P-SlD- 

■ 29.120 - 

, ai4.j 
414. J 

?99.9 

20.8 

26,9 


A ^7 

...U-S9Z— 





29,120 

300.0 

00.4 

37.-4. 

.d4?E 

.. 1,822 .. 

. — 2.bo4- — 5.X4<> 

1-3.8341 

— -188.233 

29.12.0 

414-, S 

3«o. r 

27, d 

On.6 

29.1 

.037g 

1 .028 — 

. -2.02b-- . 4.463- — 

. -8.9.731 

122.628.— 

29.* 083. . 

.413.' 

30U.3 

27.1 

BO. 8 

24.3 

...U31L-, 

.. _B58 

U&B2 3 .,724 

7. Q424 

lQO. 166 — 

29.083 

•*13.' 

300.4 

27.2 

bi.n 

19.7 

.0202 - 

. -.636 _ 

1-.3-70 — _ 3.01-9 

5.3573 

—26. 109 — 

29.083 

4l3,( 

300. b 

27.4 

01.2 

12.5 

.0100 

-.4.40-.. 

.061 ±,.9.1.1 

3. ±420 

44. 69 0- 

29.083 . 

413.1 

300.7 

27.6 


. . 12^.4 

-.6159- 

-.439 

.364 1. .9-0-4 

3..UOO 

AA- 661 

29,003 

*1J. ( 

300.0 

27.0 

B1.7 

20.0 

• 0257 

.707 _ 

.—U.3S2 3.068 

8.5 096 

78.-3.65 

29,083 

413. { 

300.7 

27.6 

tfl.6 

24.0 

.0300 

_ . 848. ... 

... -1.669 3.880 

6.9.258 

00-219 

29,084. „ 

413,/ 

300.0 

27.o 

01.7 

29.1 , . 

• u373_ 

1.020. _ 

. .2 * u24 - 4.462 

9.±n63 

1 ?9»b22 

29,083 

4l3./ 

300 *8 

27.6 

01. « 

37.4 

• u40o 

.1.322 . 

. 2.60-4 -- -5.74U 

13.3229 

—tga^gfi— 

29,003 

413. { 

300.9 

27.7 

01 .9 

42.6 

. 1547 

L^U5-. .. 

2..Y64 6.534 

11.0068 

_^A±..094 

«***« 

29.09? 

.017 

***** 

413.0 

• c 

300.8 

.3 

****** 

?7.3 

,3 

«*#»»« 
01 ,2 
.5 

DEVIATIONS 

— 
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PAGE: 1 

CATE: 10-7-76 


PLOT RATE VERSES DIFFERENT IAC PRESSURE CHARACTERISTICS OF 
TABLE 70 TEST SPECIMEN S/N 027 AT THE COMPLETION OF TEST 10 AND AFTER 

FLOW RATt VERSUS nIFf£.l*c -»T1<»L PRESSURE THE APPLICATION OF 10 HIGH PRESSURE (10,000 PSIA NOMINAL) 

GN2 IMPACT CYCLES TO THE REVERSE SIDE (HPOF SPECIMEN S/N 
SIDE DOWNSTREAM) OF THE SPECIMEN. DATA ACQUIRED IN THE 

T'.ir 1 Hi> 3-'i 1 P-lKT ?7KH THST DESCRlPTlOiMREVERSE FLOW DIRECTION AT A TEST SPECIMEN INLET PRESSURE = 

1000 PSIA (NOMINAL). 

•--LJ:v''ielFR CO.'I: ITIONS TEST SPECIMEN INLET CONDITIONS 

FL0*h.j£K UM” T*0 

#-JHf 5- *■»*«■* >■»■»•*!•■» ii ft'MMHtfr iMHMMJ-i* -ft to V #«<>-<* 4* fl-tt WO 


AVG AVO 


Flow rate. 
<acfm) 

PRESSURE 

(P31.\) 

Tr HP 
( jr.„ F) 

F i.O* R.. IF 

( ,cuk> 

PRESSURE 
(PSl .) 

TKIIP 
(IjKS. P) 

PRESSURE 

tPSl.'l 

TEMP 
(DEG. F> 

FLOW RATE 
UCFM) 

.78 

?./,4 

7' .6 

*o 1 


.7 

1 09.2 

70.6 

.0380 

. 69 

1 

7 

.7.1 

~*.7 

2 '.2 

1 09.? 

78.0 

.0341 

.60 

pt , « 

76. 6 

• f. l, 

.19. \ 

79.9 

1 09.2 

77.8 

.0296 

.51 

Dv.E 

7'. 6 

• SI 

a9.S 

78. s 

1 09.3 

77.7 

< 0250 

.41 

20,1 

J~.') 

• 4y 

a y . 3 

■'9.9 

1 OS.3 

77.9 

• 0200 

.31 

=>'-.4 

7r.\ 

.3.! 

0 . 1 

i ...1 

1 Cl5.3 

78.3 

.0153 

.27 

Pm. 8 

7'.. 6 

.25 

5- 

' .2 

1„05.3 

78.4 

.0131 

.21 

s ' .2 

7 . '» 

.20 

All . 1 

.->.3 

1 .05.3 

78.6 

.0104 

. 14 

2m. A 

77.0 

.13 

6-.-. 2 

ar-.A 

1 06.3 

79.0 

• 0070 

.14 

2. . A 

7-.i, 

.13 

".2 

. R 

1 -05.3 

79.4 

.0070 

.22 

= !. .6 

7-. a 

• Pi 

*8 

■w* • R 

1 05.3 

79.3 

.0107 

.26 

5 '.4 

77- t 

. 26 

-v.l 

'*7 

1 05.3 

79.2 

.0128 

.32 

AW.Q 

77*3 

.31 

4 9.6 

h **6 

1 05.3 

79.0 

• 0154 

.41 

?9.<) 

7 .•» 

.0 1 

*9.V 

* ; » 4 

1 05.3 

78.5 

.0204 

.51 

= v.A 

7^.1 

.A 1 

£9.5 

’ . . 1 

1 05.3 

70.1 

• 0251 

.59 

3 l/ *** 

7’..? 

• ft » 

49,0 

7=5*^ 

1 05.3 

77.3 

.0295 

,68 


7 1 

,T< 

i.R.a 

,f i i h 

1 01.3 

76.4 

.0342 

.75 

=" ^ 

7 1,'4 

. -1 

Oh. 6 


1.01.3 

75.7 

.0364 

.84 

« A 

7'. 71 

.61 

£6.4 

77.3 

1901.3 

74.9 

.0432 



PAGE: 2 

DATE' 10-7-76 


P1.UW *|4T C 


TABLE 70 

7«..-Sli3 IlIFFCrtti'iy 1 4L PRESSURE 


T 3T Ml hr' If 


P .NT ? 7K-< 


PLOT RATE VERSUS DIFFERENTIAL PRESSURE CHARACTERISTICS OF 
TEST SPECIMEN S/N 027 AT THE COMPLETION OF TEST 10 AND AFTER 
THE APPLICATION OF 10 HIGH PRESSURE (10,000 PSIA NOMINAL) 

GH 2 IMPACT CYCLES TO THE REVERSE SIDE (HPOF SPECIMEN S/N 


SIDE DOWNSTREAM) OF THE SPECIMEN. DATA ACQUIRED IN THE 
reST D£3CNlPTl0f'REVERSE FLOW DIRECTION AT A TEST SPECIMEN INLET PRESSURE 
1000 PSIA (NOMINAL). 


. . itsr ERhciiiGA inlet ca.ji-i r toes 


ppessuKt 

(PSlAl - 

iU \ (j 

l£Hp 

. t F) 

vs 

FLOP 
1 CFl-0 

ill. S3 

ulFF* <’"E35 
P-'l'i. .77 
(uSI„) 

>?R 5S 

JIFF. PRESS 
SECC'DaR? 
(psiri) 

«VG CftOS5 
OIFF* ^E^S 
IPSIu) 

TaRE 

DIFF. PRESS 
tPSIll) 

net 

OlFF • PRESS 
IPS1D1 

1009.4 

(?,< j 

. 3-83 

133. o7 3 

136.7.7b 

138.67c 

-O-ODO 

138.677 

1009.2 

/ b . ,i 

. 3“*1 

117,620 

117 . -?a 

117.528 

-0.000 

117.526 

1009. 2 

/ 7.8 

• .8 9a 

98.373 

96 . '73 

98.273 

-0.000 

98.273 

1009.2 

77.7 

. . 

/9.4tj9 

79.9*.-. 

79.71? 

- 0.000 

79.717 

100$. J 

77.9 

*(i2 - ir 


SI. -26 

60 . 68 ts 

-0.000 

60 . 686 

100&.3 

. 73. J 

. l a3 

44 mJ&G 

44,i-)7. 

44.339 

-o«ooo 

44.34fl 

1005. 3 


. 

Jy. .62 

• 57.1 p 

3y. 126 

-0.000 

37.125 

1005.5 

76,0 

.01.3 

28.564 

28. ->99 

28.582 

-0.000 

28.562 

1005.3 

79. „ 

. ij 0 7.1 

18.2al 

13. 28.1 

18.263 

-0.000 

16.266 

1005.3 

79. l 

■03*.. 

13.251 

18.452 

ld,35l 

-0.000 

18.352 

1005.3 

79.3 

.11. 7 

89 . 37 o 

29.5 a 

29.447 

- 0.000 

29.447 

1005. i 

79.8 

. : 180 

36,44.1 

3b.b3i. 

36.547 

-0.000 

36.547 

1005.3 

79, „ 

..1154 

44. ‘.IJ 

44. •C 1 ' 

44.916 

-0.000 

44.«l6 

1005.3 

78,0 

.03 4 

62. ’97 

»'d, 0 ■! 

62.351 

-0.000 

62.351 

1005.3 

70.1 

. 231 

£...210 

8. .912 

80.563 

-0.000 

BO. 565 

1005.3 

77.3 

. 295 

38.273 

93, 2; '3 

98.2/3 

-0.000 

98.273 

1001.5 

76.7. 

• ! 342 

119.1,5 

119. 1 , 1 . 

119.1IK 

-0.000 

119.106 

1001.5 

7o,7 

. "384 

140.555 

14 j, 2- 6 

140 .253 

-0.000 

140.255 

1001.3 

7 -r • 9 

• 1.432 

164.8774 

104.84 4 

164.244 

-0.000 

164.244 


iAp.t luff. i 

''.T-'L = -1 .64siMlE - 04 + 

-1.2693 ,£-.:2 

( ACr r 1 ) . 8.46o70E-n 

(ACF !)*»2 ♦ 

0 tACFM) 

««3 
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PAGE' 3 
DATE . 10-7-76 


FLOW KATE VERSUS DIFFERENTIAL PRESSURE CHARACTERISTICS OF 
TABLE 70 TEST SPECIMEN S/N 027 AT THE COMPLETION OF TEST 10 AND AFTER 

F'LU'J R/,T= Vi>Si.S Clf Fe.-if'<Tl. i PRtSSLlfiE THE APPLICATION OF 10 HIGH PRESSURE (10,000 PSIA NOMINAL) 

GN 2 IMPACT CYCLES TO THE REVERSE SIDE (HPOF SPECIMEN S/N 
SIDE DOTNSTREAM) OF THE SPECIMEN. DATA ACQUIRED IN THE 

r r sT iii> ■ => i i -■> .>,t vi \ i. resr OesCpiptjoi'Reverse flcw direction at a test specimen inlet pressure = 

1000 PSIA (NOMINAL) . 

Tfol s.P£rl.lt‘J Ii'-Uh r met DIFFERENTIAL press 

PRESSURE If. pF.-i TORE FI. 03 R-'Tt 


KG/SQ CM 

Pul*. 

OF.<-. N 


‘•t 1 ’. f 

LIT' .<S/ 
h [N 

CF 

SCFM 

bMO 

KG/HK 

wz 

LrfS/HR 

KG/SQ CM 

differential 

PSlD 

70.956 

1.09.6 

-99.- 


7 !*.>' 


. 

2.62-1 

5. 159 

11. 174 

9.7499 

138,677 

70,956 

1 >0 9.6 

P9.I.7 


79. . 


• :i4 . 

2.3/7 

4.546 

1 0 . ('■ 1 4 

«.263o 

117.528 

7U.956 

1 J07.C 

296 , o 


77.1 

.7 


2.0.'2 

3.943 

6.092 

6.91)93 

98.273 

70,956 

1 >0?.£ 

.6 


77 ,7 


• « 

1.691 

1.329 

7.34.1 

5.6{|47 

79.717 

70,677 

1 

29h,7 

✓S.o 

77.9 

3f»# 

♦ 2 rt* 

1.35.) 

2.059 

5.662 

4.2667 

60.586 

70,677 

1 >0 = . J 

294.9 


70, J 

1 

• l > 1 

1.026 

2. 24 

4.463 

3.1174 

44.340 

70,677 

l‘«06. J 

29F..9 


76,4 , 


• l-n 

,361 

1.734 

3.623 

2.6101 

37,125 

70.677 

lUOS.J 

?9y.- 

>•-*• * 

74,<> 

1*3,9 

• j 4 

.7.1 

1.361 

3.o44 

2.0095 

28.582 

70,677 

lVOb, J 

299.3 

fr'.l 

79. 

13» si 

• o7 

.466 

.921 

2.i.3o 

1.2B42 

18,266 

70.677 

H,0=. J 

299.5 


74.4 

1 ?4 2 

.. 1) 7 * 

.467 

.920 

2».i26 

1.2902 

18.352 

70.677 

l.iOb.J 

290. 6 


74.3 

A i 

• 1. 1 ‘ 7 

,71c 

1.41.) 

3.107 

2.0703 

29.447 

70.677 

lolP.a 

*•99, 4 


70.2 

,<♦ 

.' 12 1 

.061 

1,69° 

3.74o 

2.S695 

36.547 

70.677 

laps', j 

639.2 

. i 

79. 

• 3 

. 144 

1 .<|3b 

2. 3° 

4,492 

3.1579 

44.?16 

70.677 

iuflb.o 

?99.V 


7c . 6 


. '2 4 

1.376 

2.7«9 

5.973 

4.3837 

62.351 

70.677 

1 JOS. J 

29H." 

? l '.6 

7n,l 

4^.9 

. ?.6, 

1.693 

3.333 

7.349 

5.6643 

80.565 

70.677 

It 05.6 

29h . 3 

• d 

77.3 

S(i*4 

. 20 

1.99 i 

3.919 

6. 440 

6.9093 

98.273 

70.396 

1 01.6 

£97.9 

*4 .7 

76.4 

n 2 

. )4,. 

2.J..1 

4,531 

9.990 

B.3740 

119.106 

70.396 

KUl.j 

297. A 

r 4* ^ 

75.7 

t:\.j 

. j. 

2.569 

5. ..96 

11.239 

9.6609 

140.255 

70.396 

«#»c« 

1 .-01.6 

■»*(.*« 

297," 
«»»< 9 


74,9 

*#***<. 

M. f «j 

. 4 - 3 . 

2.914 

5. 736 

12.651 

11 ,5475 

164.244 

70.691 

1105.3 

j96.7 

;<S*6 

7!l.'J 







„ 

.111 

1,0 

*5 

.b 

, o 

L-nVlAl Iu : 'o 









PACE: 1 

DATE' 10-7-75 


TABLE 71 PLOT RATE VERSUS DIFFERENTIAL PRESSURE DATA IN, THE FORWARD 

DIRECTION (S/N SIDE UPSTREAM). ACQUIRED ON TEST SPECIMEN 
FI ON fiATf ’/ 1 V:SUS 0 IFF C^fcNT I "L FR|:SSUS E S/N 028 AFTER COMPLETION' OF NORMAL TEST 12 SEQUENCE 

TEST SPECIMEN INLET PRESSURE = 415 PSIA. 


TEST ,iU mtK it PifiT WHO TEST DESCRIPTION 


punveTgN iHOi'IS 


lea onf 

*««««« ****** * ** rfttfl ** * * * * * -JMMp - tHfrtt HI- * * > 


two 

* * * * *** * * **** **** ** * * w ****U*tttt * »** ** 


test specimen inlet conditions 
************************************* 


Flow r a t e 

pK,.SsUPt 

TcM|. 

FLO'' P A T E 

OMClSOQi- 

TfwiP 

PRESSURE 

AVG 

Temp 

AVG 

FLOW R A T E 

(ACFM) 

(PS1 A ) 

(.'F r '« K) 

(PCFl'l 

(PSl.l) 

(»!-i. F) 

' (PSIaI 

(OEG. F) 

IacFmS 

• 4fl 

3 U.4 

7/, . w 

»4ij 

49.9 

73.4 

4)4.3 

T5.7 

• 0485 

.36 

=0.6 


03 

49.9 

/A. 5 

414.3 

75.8 

.0431 

.30 

8j. 6 

r*.. 1 

.30 

=7.1 

74, S 

413.7 

75.8 

.0368 

.26 

P.'.c 

7-.? 

,l’S 

l9.9 

76.7 

411,7 

75.9 

.0308 

.21 

»u.4 

75. 5 

• ?0 

49.0 

7h.7 

413.7 

76.1 

» 0248 

.14 

= t.l 

75.7 

.13 

49.9 

76.9 

413,7 

76.3 

.0168 

.14 

W«.l 

75.9 

.13 

4.9,7 

77.) 

4i3.7 

76.5 

• 0167 

.21 

Pv.l 

7 = ,« 

.21 

49.7 

'7..- 

413,0 

76.5 

.0254 

.26 

4 9.9 

TA.‘) 

.?s 

49.3 

77.1 

4l3.il 

76.5 

.0305 

.31 

*9.9 

7=.f 

.11 

49.3 

77.1 

413 . ,1 

76.4 

.0368 

.36 

49.9 

76. p 

.36 

49, ,> 

77. l 

412.4 

76.4 

.0428 

.40 

= 1. .1 

7.,.^ 

»4l; 

49.3 

(7.3 

411.7 

76. S 

. q485 


1 


‘l 



ORIGINAL PAGE IS 
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PAGE • 2 

DATE- 10-7-76 

TABLE 71 FLOW RATE VERSUS DIFFERENTIAL PRESSURE DATA IN THE FORWARD 

DIRECTION (S/N SIDE UPSTREAM). ACQUIRED ON TEST SPECIMEN 
FLOW -7 rt TE OIFrf.Pti.TlAl. PRESSURE S/N 028 AFTER COMPLETION OF NORMAL TEST 12 SEQUENCE 

TEST SPECIMEN INLET PRESSURE « 415 PSIA. 

T--ST lU.t^F^ 12 PART ?bJ rr'JT DESCRIPTION 


TEST. Specimen if, LET CM.HTIOI'S 
*»#««**•*■» (HI (XMt ***#(* (HHMHHMXKHt«W(*«,HXK. #««••» 


PRESSURE 

A VS 

rt'U? 

GROSS 

DIFK- 'NESS 

G'-i $S 

lllFF. PRESS 

aVG GROSS 

TaRE 

net 

1 Kf-’R 

FL.VJ *'aTe 

pwi.'-j'-Y 

SEcU'-OaRY 

OIFF • RKe^S 

OIFF. PRESS 

OIFF. PReSS 

tPSl A ) 

(uto. p) 

(uCFi'i 1 

(Pile) 

(psin) 

(PSiu) 

(PSId» 

fPSlQ) 

4j4. j 

7 S.7 

.,,435 

3?'. -223 

2 7 4 • A 23 

274. 22 3 

*000 

Z 7 4. 222 

414.3 

t'i. H 

♦ . 43 1 

1 .85,73. 

1 rib . 7'1, 

U15.73,, 

*000 

lBS.?29 

413. < 

75 . s 

• i;3* * 

13.':. 7J« 

13-.* Jri 

130.732 

*000 

130.737 

413.7 

7 s. 3 

m3 * 

,289 

w , . "KU 

76.20? 

.000 

96.288 

4133? 

?o*l 


o7,3..1 

hl'-'t, 5 

o7 .s7o 

•000 

67.576 

413*7 

76 » j 

*. l'"’ 

30.J4’ 

39 ./»»' 

39.2*7 

*000 

39.287 

413,7 

'4.5 

. 1^7 

JN.tjlO 

Jr. 1 46 

39,050 

.000 

39,055 

413.0 



70.501 

7l.,x>5 

7(i.7B3 

,000 

70.783 

413. j 

v o,'j 

...3 

05. >2? 

95,.. 2b 

WS.uRD 

.0 00 

95,024 

413.0 

7'.. 4 


13’. OS*, 

132.'- ■ 

132.95U 

• 000 

132.950 

412.4 

1 b.4 

. 42 . 

1 V.'W'V 

1*2. '>•'5 

182. 083 

. *000 

182.385 

411. 1 

76.5 

, j'4RS 

270. SOb 

279. 675 

279.595 

.000 

279.595 


|A,^t LlIFF. 

" -F'ss = -3.4i,0(iUF-US + 

-4 ,4»OiH'E-04 

(aCFk) + 1 .5|,933E-0l 

(ACFm)»«2 * 

0 ( ACFM) **3 




■ w 

O 

O 


W 

6 

1 

g 

> 

P*j 


C 

M 

3 

BS 
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TABLE 71 FLCW MTE VERSUS DIFFERENTIAL PRESSURE DATA IN TIE FORWARD 

DIRECTION (S/N SIDE UPSTREAM). ACQUIRED ON TEST SPECIMEN 
f-'LO^ V.ifSUS □ IS- r ErttE' iTI L PRESSURE S /N 028 AFTER COMPLETION OF NORMAL TEST 12 SEQUENCE 

TEST SPECIMEN INLET PRESSURE - 415 PSIA. 


T^ST .'U'WcH 12 PART PSt' 


TEST QESCPiPTKK 


test specimen inlf r i,ii«:n(nn.'o 


NET DIFFERENTIAL PRESS 
»»«»«**»*•»*«##**»**#*» 


PRESSURE 


IpiPpH TU«e 


FLOW fi^TE 


KS/SQ cM 

PS I A 

LEG. « 

OFW L 

2 9 * 12 8 

4 X 4. j 

p97 ,4 

-.4,3 

29.12® 

414. 3 

?97,5 

■'4,3 

29.003 

413. ' 

297. S 

24.3 

2 9 .U a 3 

41J. f 

297.0 

1-4.4 

29.Q03 

4l3. 1 

297.7 

24 .5 

29.003 

413,' 

297.8 

^4,6 

29.003 

4l3. 1 

297.9 

24.7 

2?,o37 

4l3. v 

297.1 

24.7 

29.037 

4 1 3 ■ v 

297.9 

24.7 

2 9 »037 

4l 3* t 

297.9 

24.7 

20.992 

412.4 

297.9 

24.7 

38,946 

411. i 

297.9 

24.7 



*(***« 

«■»»*«» 

2 ? • 0 - 0 


?97.7 

24.6 

.. 04 ? „ 

• 0 

.3 

.2 


DE0. F 

LIT-. 5/ 
MIN 

.CF‘- 

SCFM 

75.7 

3®. 3 

..■4‘’*' 

1 -3 5 3 

7S.2 

34.1 

..451 

1.2-.3 

75.8 

29.:, 

,036a 

1.024 

7S.9 

24.3 

• U3U*' 

,856 

76.1 

19.6 

.024-1 

,o9l 

76.3 

13.2 

, v l6(! 

,467 

76.5 

17.1 

, 167 

.463 

76,5 

€’3*0 

• i>25‘, 

.7 06 

76, 5 

^4*.) 

*03 '• "1 

.047 

76,4 

2.4.9 

.,,36-1 

1.022 

76.4 

33.6 

..42?' 

l.l86 

76.5 

30. 

. r-405 

1.341 

76,2 




.3 

UtVlaTIJNS 




bH 2 

Kb/nR 

6 N 2 

LtfS/HR 

KG/SlJ CM 

differential 

PSlD 

2.664 

5.073 

l 9. 2 798 

274.222 

2.360 

5.221 

13.0581 

185.729 

2 *a 6 

4,446 

9.1918 

136 »T 37 

1 * 69 o 

3.726 

6.7697 

96.288 

1.360 

2,999 

4.7510 

67,576 

; 9 l 9 

2.026 

2.7621 

" 39.287 

. 9 i 2 

2.010 

2.7459 

39,055 

1.391 

3, 0 66 

4.9765 

76 .T 83 

1 .667 

3.675 

6 , 68 q 9 

95.024 

2 * u 11 

4.434 

9.3473 

132 . ?S 0 

2.335 

5.148 

12.8581 

102.385 

2.040 

S .820 

1 9. 657 5 

279.595 
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TABLE 72 FLOW RATE VERSUS DIFFERENTIAL PRESSURE DATA IN THE FORWARD 

DIRECTION (S/N SIDE UPSTREAM). DATA ACQUIRED ON TEST SPECIKt.i 
FLOW |jIF Fe^rOT i -.L PRF.55U|<£ g/N 028 AFTER COMPLETION OF NORMAL TEST 12 SEQUENCE 

TEST SPECIMEN INLET PRESSURE = 1000 PSIA. 

r'ST Mll.-REiv 12 -'MT TEST DESCRIPTION 

rLP^MeTgfi cO!'!dITICIN5 T£ST SP£ c iMEN inlet qONoiTiOns . 

***fl*****4****)HHHMHHt<HHHHHH: <Hf ***»«***** ************* **»***#*»*»»*»***«****«* 

FLOW«HeP ONI". FUJWrtiiT £8 Th() 


FLOW R ft T E 
■ (ACFM) 

PKl^URi. 

T-.mP 
c*£'i. F) 

FLOP H.T() 

( 'iCFl') 

P"CSSUf|£ 
' (PSl.i) 

Tf HP 
Or. 3. FI 

PRhSSDRe 

(PsIa) 

„AVG 

Temp 

(DEG. F) 

1 J AVG T 
FLOW R A Te 

(acFm) ’ 

, 8 7 

Py. 3 

yp.s 

• 9 I 

46 . . 

?2.7 

1t0 5 -3 

7 0 .5 

«o435 

,78 

P.-.l 

67.-. 

.<'1 

40 .4 

72. 

1 05.3 

69.7 

.0391 

.60 

on .5 

o 7 • I 

.71 

4V .ft 

71.6 

1 «o5. 3 

69.3 

.0346 

.60 

Py.l 

ft'’ . 1 

, It) 

48 . 8 

7].’> 

l.oS.3 

68,8 

.0296 

.51 

Pv.S 

t)">. ft 

• ftt) 

■*9. ■■> 

7’. 2 

1-J05, 3 

69. S 

.0251 

•4* 

su.I 

ftft.A 


,9.3 

72,3 

1 05.3 

69.6 

.0262 

,32 


67.3 

.31 

49,3 

7l.4 

1 )0S.3 

69.3 

.0154- 

.26 

= 6.1 

67,8 

.25 

49.7 

71.9 

1 '05.3 

69.8 

.0120 

.21 

=u.s 

ftt . 4 

.20 

49,9 

72.4 

1»0S,3 

70.4 

.0104 

. 1 * 

49,7 

6°. 3 

.13 

49.6 

7?.« 

1605.3 

71.1 

,0069 

.14 

49,9 

T'.P 

.13 

49.7 

73.8 

1005,3 

72.3 

,0069 

.22 

H.S 

7. .8 . 


' 49.9 

73.8 

1>, 05.3 

72.3 

' .6100 

.26 ' 

= 0.8 

7. .9 

.26 

60.1 

74. 1J 

1005,3 

72.4 

.0129 


I! 
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TABLE 72 FLOW RATE VERSUS DIFFERENTIAL PRESSURE DATA IN THE FORWARD 

DIRECTION (S/N SIDE UPSTREAM) . DATA ACQUIRED ON TEST 

rLOW “A T r VERSUS OlFFDtENTlAL PRESSURE SPECIMEN S/N 028 AFTER COMPLETION OF NORMAL TEST 12 SEQUENCE 

TEST SPECIMEN INLET PRESSURE,” 1000 PSIA. 

Tf'MT lUfrlEc ir t’ARl pftT TEST DESCRIPTION 


Test sp£i, inlet conoitiop>& 

* » tt # # tf- * tf * fc * -fr «■ -ft , f a- ft 4i tf # * fc <* iHH* * #. ^ 


PR E SS0K F 

*4 1** 

1 £.'■’? 
(DP-3* F) 

<i,Vv» 

FLO'* w ft Tg 

-russ 

UIFF. PRESS 
PPM-.-’Y 
(dSI u > 

PR -55 

uIFF. PRESS 
s tC ( >'' ! DA ftY 

<PSJo» 

AVIS GROSS 

DlFFl ^e ? 5 
(psip) 

tare 

0 1 FF • PRgSS 
(PSIo> 

net 

OlFF- Pft E SS 
(PSId) 

1005,3 

1 ii,5 

, .035 

225.973 

P?5, 973 

225.973 

- 0,000 

225.973 

1005.3 

t>9_r 

.-■3 y l 

,85 *3* 


185,835 

- 0.000 

185.835 

1005,3 

r>4,l 


151 . (I 7 .' 

151.. 7„ 

151 ,o?u 

- 0.000 

1 51 ,q7q 

100S, J 

'•'tt.S 

..'S'** 

1 17.345 

1X7. 1/IH 

117.88S 

- 0,000 

117.885 

1Q05, J 

69.5 


5|'.9U. 

9 J .7,)S 

90.510 

- 0,000 

9o. e 10 

1005,3 

■50.6 

, 020 ? 

6a,7 hi 

(54.749 

64.786 

- 0.000 

64.787 

1005.J 

*0.3 

.ill 54 

44,264 

43.93d 

44,tf97 

- 0.000 

44.097 

1005.3 

*9. A 

.M 2 W 

33.995 

34. . 54 

34.04u 

- 0.000 

34,040 

1005.3 

'us 4 

• 1 ) 1 . ’4 

35.39“ 

25.t>p« 

25.6y6 

“ 0-000 

25.606 

1005,3 

a.i 

. n (j (•><) 

14, V' 

14.5-jb 

14.9,.? 

“ 0-000 

' 14.9 0 7 

1005,3 

/C.3 

. i) 06 -< 

14.9(i4 

15, 19 

14,964 

-o.uoo 

14,964 

1005.3 

U.3 

.0 lilrt 

25.91 rt 

27. »7 

26,962 

“0.000 

26.963 

1005,3 

1?.. 4 


34.4 >1 

34.345 

34.473 

“0.000 

34.473 


J.kRE UIFF, PkKSS = 

-) .64m(),,E- | )4 + 

-1.269 1..F-I12 

( ACF .1 + ?.4Bo7oE~01 

(ACF 1 -.) 4*2 + 

,) (aCFM) **3 
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TABLE 72 FLOW £ ATE VERSUS DIFFERENCIAL PRESSURE DATA IN THE FORWARD , 

DIRECTION (S/N SIDE UPSTREAM). DATA ACQUIRED ON TEST 

FLOW P.Atfc Vl«Si)5 oIFFERENTI a L. PRESSURE SPECIMEN S/N 028 AFTER COMPLETION OF NORMAL TES1.12 SEQUENCE 

TEST SPECIMEN INLET PRESSURE “ 1000 PSIA. 

TFST |Ui ttfert 12 PART JBT TEST DESCRIPTION 

/ 


. , Tf6T SPECIMEN INLeX CONDITIONS 

PRESSURE “ rr iPERaTURE FLOwf rate 


NET DIFFERENT IAL PRESS 







LITERS/ 



GNj 

SN 2 

KG/SQ CM 

1 

KS/fQ-cR- 

- 

Cf 6 . F. 

OF 5. c 

DF.S. F 

MIN 

,CF'< 

ScFM 

kg/hr 

LbS/HR 

differenttaC- 

"•-PSID "> 

7 0 .6TT 

lOO 5 * 5 

29^5 

21.4 

7,, .'5 

84.x 

. 435 

2.97i 

5,849 

12.895 

15.8875 

22S.?73 

70.677 

lvIoS.J 

294. 1 

2.J.9 

69. 7 

7<-,.a 

• 39 1 

2.676 

5.269 

II. 61 S 

l3,o655 

165.835 

7o.677 

100 P. J " 

” 293.9 

20.7 ' 

69,3 

67. u 

, >346 

2.367 

4.661 

10.276 

10;6213 “ ' 

* 151.070 

70.677 

IiJOS.tf”- 

-» 

‘ 293.6 

20.5 

o 8.8 

57.5 

. )296 

2.J31 

3.998 

8.815 

8,2882 

iiT'.8#5 

70.677 

lo'oB.P 

294.0 

20 .« 

69,5 

48.6 

.0251 

1.716 

3.380 

7.451 

6.3846 

96,316 

7o.6T7' 

TooKT - ' 

294.0' 

20.9 

69,6 

39.1 

• 02 o 2 

1.379 

2.7j6 

5.987 

' 4,5549- " ' 

- ~647? rr ~ i 

‘ 70.677 

” lo'oS.J 

293.9 

2 o. < 

69.3 

29. a 

.0154 

1.053 

2.073 

4.571 

3.1003 

44.0?T 

' 70.677 

'll>0 b .3 

294,2 

21 . t. 

69.6 

2 4.7 

• l)I 2 R 

.874 

l .?21 

3,794 

2.3932 

34,'o4o 

- - 707677 

Toop.p 

294,5 

?I. J 

7 0,4 

2 i! . 2 

. 0 1 •) 4 

.712 

!. 4 0 l 

3,0^0 

1.8oo3 ' 

' 25‘.?66 _ 

70.677 

100 s . J 

294.9 

21.7 

71.1 

13.3 

.‘.1069 

,468 

• 9 21 

2.032 

I,048i 

i4;?0T 

w.w 

100 5 . 5 

295,0 

22.4 

72,3 

13.3 

. 0 q69 

469 

• 

. 9 2 5 

2.035 

1 . 0 521 

I4i?64- 

— 7o7frr 

” loo 5 . 3 ' 

’ 295.75- 

22,4 

7§,T' 

' 2 o . 9 

.OlflP 

.738 

1.453 - 

" 3.2o4 

178957 

267943 — 1 

” 70.677- 

" 100^.3“ 

295.6- 

22.5 

7 2.4 

24.8 

. >129 

.876 

I.T2-9 

3.8 0 4 

2.4237 ' • 

34.473 

- *•*««- 


— masHL 

ftftftO** 

«*#»•».* 






- . 

. - . 

70.677 

1005. J 

_2.24.5_„ 

21*3 

70,4. 








0, 

_ _ *V 

• 6 

• fc* 

l.u 

DtVIA T IONS 
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TABLE 73 FLCN RATE VERSUS DIFFERENTIAL PRESSURE CHARACTERISTICS OF 

TEST SPECIMEN S/N 025 AFTER 100 HIGH PRESSURE (10,000 PSIA 
FLOW K„TF VtHSUS nlFFOTENTI-L PRESSURE NOMINAL) CNp IMPACT CYCLES AND CONTAMINATED WITH 46 MG OF 

Fe 2 0 3 . FLOW DATA ACQUIRED AT AN INLET PRESSURE OF 1,000 
PSIA NOMINAL AND IN THE FORWARD (S/N SIDE UPSTREAM) DIRECTIOI 

TFST MU-iHEK U PART ? 52 TEST DESCRIPTION 


FLOWMETER CONDITIONS 


TEST SPECIMEN INLET CONDITIONS 


FLOLKtlER ON? FLOnMgTF.R Two 


FLOW RaIe _ 

(ACFM) 

PRti>SURt: 
(PS 1,1 

TpMp 

(OF.G* F) 

flow R-Je 
UCFl-n 

pressure 

(PSla) 

Tpi-)P 
(DEG. F) 

pressure 

"(PSIA) 

AVG 

temp 
(DEG. F) 

„AVG, 
FLOW R ft T E 

c acfm) ■ 

.27 

a u. b 

79.7 

.^6 

St). 2 

s l * 5 

1v0 9 "2 

R 0 .G 

• 0132 

.22 

5y.6 

7*5. t 

.21 

5.). 2 

> 1.6 

1 >- 0 9 • 2 

8q,6 

• 0106 

.16 

50.8 

70,0 

.15 

SO. 4 

HI. 7 

1 it 0 9 . 2 

80.8 

.0079 

.11 

4v,5 

8 3 

• 10 

49.3 

•1.8 

1.109.2 

81.0 

.0052 

.11 

49. 5 

HO. 6 

.10 

49,3 

02.1 

1409.? 

01.4 

.0052 

.17 

49,7 

8 .5 

.16 

49.5 

>32.2 

1409,2 

01.3 

.0079 

.21 

49,7 

H .3 

.20 

49.5 

u 2. 1 

lno9,2 

81.2 

.0101 

.25 

49.5 

79.9 

. ?4 

49.3 

'*2.o 

1009.2 

80.9 

.0120 


■1 
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TABLE 73 FLOW RATE VERSUS DIFFERENTIAL PRESSURE CHARACTERISTICS OF 

TEST SPECIMEN S/N 025 AFTER 100 HIGH PRESSURE (10,000 PSIA 
FLOW HdT- Vui.-SllS oIFFEHc-Iv'TIaL PrifSSUKE NOMINAL) GN2 IMPACT CYCLES AND CONTAMINATED WITH 46 MG'oF 

Fe203. FLOW DATA ACQUIRED AT AN INLET PRESSURE OF ,1,000 
PSIA NOMINAL AND IN THE FORWARD (S/N SIDE UPSTREAM) DIRECTIO . 

TfHT HJi'ifiEK A PART ?'il TEST DESCRIPTION 


,Te.§T SPELifEN ItlLET CO!IU ITIOMS 


PReSSUHe 

IPSIa> 

1 fcPP 
(DfG. F> 

1 

\ Vv> 

FLOW B a T C 
(aCFM) 

«rt')S5 

OIFF. PRESS 

PHUoUY 

(pSIu) 

SB SS 

Q1FF • PRESS 
secRn'oaRY 
<PSiD> 

a vg gross 
DIFF. P«e§S 
(PSlu) 

Tare 

u iff • press 

(PS1D) 

NET 

DIFF. PRESS 
(PSID) 

100 9 *p 


1 32 

2^4, S jo 

2^4, v , 6 

264 . SjO 

“ 0*000 

264.5^6 

1009. 2 

^U.F 

. gl'ih 

196.967 

1,9c. 9*7 

196.967 

- 0.000 

196.967 

lOU 9 . A 

* j .8 

..jlj/9 

136. i46 

X 36 , 

136.1,40 

-o*ooo 

136.046 

loo?.-; 

'U 

• ni -?2 

«3.{ ?i> 

03,33? 

83.170 

- 0.000 

83.179 

1 oo 9 ?a 

"1 

• n i?2 

7 2 . 4 u u 

33. ji6 

82*7 uj) 

“0*000 

82. To 9 

lOOg.2 

B 1 » 3 

.0C-/9 

13-. 1 4, 

o ■ *> 

13 6- "6 

13 6 * ll4 o 

-0.000 

13 6 .04 6 

1009,2 

61.2 

,0l '1 

134. .,25 

134,. ?S 

184, -i2S 

*0,000 

184,025 

1009,2 

pu.9 

,012:. 

23?,9Sl 

332, VpI 

232.951 

-0.000 

232.951 


|A„t NIFF. 

u ,-F$M = -1,64..‘01E-U4 + 

-l,?69Jvi:-d2 

(ACKm) + ?, tdo 7 ()£—<.* 1 

( acf-'i ) **2 ♦ 

Ij ( ACFM) *«3 



II 
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TABLE 73 FLOW RATE VERSUS DIFFERENTIAL PRESSURE CHARACTERISTICS OF 

TEST SPECIMEN S/N 025 AFTER 100 HIGH PRESSURE (10,000 PSIA 
FLOtf VcrfS'JS DIFFERENT! L PRESSURE NOMINAL) GN2 IMPACT CYCLES AND CONTAMINATED WITH 46 MG OF, 

Ee2 03. FLCW DATA ACQUIRED AT AN INLET PRESSURE OF 1,000 
PSIA NOMINAL. AND IN THE FORWARD (S/N SIDE UPSTREAM) DIRECTION. 

TFST Mil IpR 8 RART TEST DESCRIPTION 


„ . TEST SPECIMEN INUeT CONDITIONS _ NET DIFfERENTI ft L_PRESS 

**#tt*i»»5*««»i*#*S**5** 

PRESSURE ~ ffl'PER TURe Flow RATE 







LJT.-KS/ 



t>N2 

8N2 

KG/50 CM 


k^soTm - " 

psi« 

"dec. k 

DES. C 

DE6. F 

MIN 

*CF-i 

ScFM 

Kb'^HH 

LBSyHR 

differential 

• 'psro i 

70.956 

1009.£ 

300.2 

27. <t 

8 o.<> 

?5.2 

. 13? 

.891 

1.754 

3.868 

l8.5973 

264.516 

70.956 

1 0 0 9 . ^ 

300.2 

27.0 

So. 6 

20.1 

.01 1 ** 

.711 

1.401 

3.080 

13.8431 

196.967 

70.956 

ioo^.c 

3ug,3 

27.1 

SO. 8 

15.1 

• «07° 

.532 

1...4S 

2.311 

9.565o 

136,046 

70,956 

1009.4 

300.4 

27.2 

“1.0 

10.0 

. u 0^2 

.352 

.693 

1.527 

5.8481 

83.179 ■ 

70.956 

1U0 9 .4 

3»((. h 

27.4 

8i .4 

9,9 

«V052 

.349 

,68/ 

1.514 

5.8 1 5 0 

82. TO? 

70.956** 

■ioo».«s 

30».O 

27.4 

Si. 3 

15.1 

• 0q79 

.532 

1 . v4 8 

2.311 

9,565q 

136.0'46" A 

70.?56 

100 9 .4 

300.5 

27.3 

a l .2 

19.1 

• 0101 

.676 

1.331 

2.935 

12.9383 

184.025 

70.956 

1 0 0 9 , ^ 

300.3 

27.2 

So. 9 

22.0 

.0120 

,3o5 

1,585 

3.495 

16.3781 

232. ?5| 

##«*# 

__ 











7 0 .?56, . 

loo 9 ^ 

3 0o* 4 

27.2 

— 1*4 








9. _ 

_ „ • 

.1 

.1 

.2 

DEVIATIONS 
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FLOW RaTf VERSUS DIFFERENTIAL PRESSURE 

Clean Condition - Flow Rate versus 

TnST NIJt'pER 6 PART a TEST DESCRIPTION Differential Pressure (Test Specimen 

[S/N 6] Inlet Pressure 415 psia (nominal) 

flowmeter conditions test specimen inlet conditions 

**tt**»**-IH»**#«**IH»i*-IHHHI*ff**-IHMHHm*****9**«HMHtO***#-**#*#*»*******#**»»****»»»*»* *»« »*#**»»*#*»«*#«»»«**»****•»»*****» 

FL0WM t T E R ON c JLOWH e T 5 R two 


FLOW RpTe 

IaCFM) 

pfi E $cUR e 
(PSTa ) 

TpMP 
(DEO. F> 

FLO w R.;T E 

< n ct M > 

PRgSSURp, 

(PSl rt ) 

TpHP 

IDEG. F) 

PRESSURE 

(PSI),) 

AV3 
temp 
(OES. T) 

AVB 

flow r a t e - 

t A CF«1 " 

9 

4-. 2 


.13 

47 . 6 

*,1.4 

413.0 

R 2,5 

.0149 

f. 

e 1.4 

n?.<i 

.21 

49.9 

B?. 

413.’ 

82,4 

.0254 ' 

C 

/.o,9 

81.6 

•? S 

49.4 

8 ? .S 

4il.7 

Bg 1 1 

.O 3 O 3 

r 

6 -.4 

8 i‘ . 7 

.31 

49.7 

82.8 

424,7 

81.7 

. 0362' 

■ 

6t> .5 

70.6 

• 4o 

47 .6 

8?. 8 

424. -i 

81.2 

• 0 45 '0 

( 

<5,5 

7 p .p 

.49 

48 ip 

8p.5 

4??. 7 

8 O .4 

• 0564 

o 

40,5 

77,5 

.60 

48,0 

B 2.1 

422,1 

79,8“ 

' ' ,6682 

( 

A4 «j 

76 .3 

•7i) 

45 ;5 _ . 

a T *3 

43 -, .8 

78.6 

' • 0 TS 6 

ii 

H a - 

7r.9 

• BO 

44 « 4 

60.9 

4-0,1 

78 . 4 

« O 646 

f. 

4e. 7 

75.2 

.91 

43,3 

84 . 2 

4)8.8 

77.7 

7U»«~ ‘ 

r 

‘= a 3 

74.8 

1. 1 

42.7 

79.6 

417,5 

77.2 

•lo35‘ 

i 

4R .5 

7 A. 6 

1. 1 

42.9 

78.9 

4-16,2 

76.7 

•1043' 

n 

a A *6 

7 a *7 

.91 

44*4 

78*9 

4^6* 

76*8 

- ' -S69^ ' ' 

t- 

40,7 

74; 7 

.PI 

46,7 

78.9 

415.6 

76,8 

,0909 

n 

‘V .1 

74. 7 

.71 

48.4 

79. 

4] 5 .6 

76.9 

• 082* 

s * 

S'*? 

7a ‘0 

•6 u 

,8-6 

79.1 

7, Is *6 

77 .O 

— rtro*-- - 

( 

5 .6 

74.1 

.50 

49,5 

79.3 

4)5.6 

77.2 

,0596 

r 

r i ,6 

73.4 

.41 

49.7 

79.4 

4,5.6 

77.3 

• 0487 


4 .6 

76.9 

.30 

49,9 

8n,o 

415.6 

78,0 

- .0339 

r 

4- . I 

74. 4 

,?5 

49.5 

8 - ,3 

41 6.2 

78,3 

• 0301 
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FL 0W RATE VERSUS DjFpCREtjTt a |_ PRESSURE 

.... _ . Clean Condition - Flow Rate versus 

TFST NUMBER S jPART A TEST DESCRIPTION Differential Pressure (Test Specimen 

■ [S/N 6] Inlet Pressure 415 psia (nominal) 

flowmeter conditions test specimen inlet conditions 


FrO"MbrEp Qt>£ 

«««« # * 4* * * n U » »»«««««*» ^ 

PLOTTER TWO 

iMMUm- -tt * « i »«■«- 4M1 * * » -tHHMl- <HH» «■ 4 O » 

/ 

avg 

’ AVG' 

FLOW R^Te 

PRFScURe 

TrMP 

FLOW Rf.TE 

pressure, 

T fMP 

PRfSSURe 

TEMP 

flow Rate. 

' (ACER) 

<PSTn ) 

(OEB. F> 

(aC[.M) 

<PsX A > 

(OEG, F> 

<PSla> 

(DES. F) 

<ACFM> 

(. 

RT ,c 

77 ,1 

.25 

50.5 

»n , 7 

416,2 

78*9 

• ■ ',0246 ' 


4a,] 

77.0 

• i 3 

48,6 

R i <i 

4] 6 ,9 

79.4 

•0l5l 




TfST number 5 

TtST RPtcl M EI“ INLET COMoITlONS 


PRESSURE 
(PS 1 4 ). 

aV<3 

Temp 
(DEG. F) 

•VG 

FLOW R&TE 

(-CFN) 

413.1: 

t 2.6 

.0149 

413, J 

. 8 ? 4 

• 

. 82^4 

41 1 .7 

52.1 

.43 3 

424.7 

«1.7 

. / 3P2 

4/*4.<; 

4) 

.0450 

42?. < 

40.4 

.0564 

422« 1 

79.8 

. MZ 

42 ' ,e 

76.8 

.47S6 

4 ii.l 

78,4 

,0«46 

4(8.8 

77.7 

. 942 

4i7,a 

77.2 

.lO^ 5 

4)6.4 

76.7 

.1 43 

4 Ih .6 

76.8 

,"97 4 

Hi S.o 

76, d 

.0909 

415.6 

76.9 

. o?24 

H 15 .6 

77 .0 

. 07 04 

415.6 

77.2 

.0596 

4 1 5 ,6 

77 .5 

. 407 

4)5.6 

7H 

.0,59 

416,2 

78.3 

,03'H 


TABLE 74 

FLOW fU.Tg VERSUS DIFFERENTIAL PRESSURE 


>RT n 

TEST DEScRIPTI 

•arxjSS 

DlFF. PRESS 
PRf M..RY 
(ofIO) 

')P*>SS 

DlFF. PRESS 
secondary 
( pSln) 

1 7 . l" 1 9 

1 y , OSS 

29 q56 

?9 W 37 

36.389 

36 . 1 6 j 

44.4 1 

44, ) 7 2 

57 . 18 7 

57.5^4 

7 4 , 3 0 3 

74,9(13 

°4 . 0 ,2 

95.13a 

108,4/1 

108, 7y0 

126.418 

128,418 

143, n53 

14 a , 858 

I73.f93 

173.193 

173.925 

>73,825 


'55 *-, 9 5 

138,426 

13&.426 

120.93 < 

120.73i 

98 .,84 

97.974 

79.388 

79,412 

*1 .469 

fcl . 62 ° 

43 .984 

4 ,) .768 

35.956 

3 5 . 7 ij 1 
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DATE: 4/29/76 

Clean Condition - Flow Rate versus 
Differential Pressure (Test Specimen 
[S/N 6] Inlet Pressure 415 psia (nominal) 


(VG GROSS 
DlFF • ? fi E|S 
(PSId) 

T 4 RE „„ 
DlFF. PRESS 
(PSln) 

net 

DlFF. PRe ss 
(PSId) 

• 

0 

CD 

-l 

. 0.000 

* 7!>. 0 87 

?9 896 

, , 

,000 

29,896 

36.275 

•000 

36.275 

44.386 

• 000 

44.386 

57.339 

.000 

57.339 

74,853 

.000 

74.853 

05.1116 

•001 

95 «ol 6 

108 , 7 2 0 

.001 

108 . T 2 0 

126,4x8 

.001 

126,418 

14.8.856 

.001 

148.858 

173.19? 

.002 

173,193 

173,825 

• 002 

173,825 

I55 *a 9 5 

.001 

^ 55 , 4 9 5 

138,428 

. 001 

138; 428 

120.73(1 

.001 

120.730 

96 .1 ? 9 

.001 

98 . Ig9 

79,148 

,ooo 

79,148 

61 »64 9 

•000 

6 j .649 

43*876 

.000 

43*876 

3S,8 2 9 

,000 

35,829 


ll 


1 


,1 



TABLE 74 

FLOW P A T r Vfc-'bllS pIFFC^C'^UL HHfSSUR e 


PAGE ; 4 

DATE: 4/29/76 


Clean Condition - Plow Rate versus 

TfST NUMBER 5 PART 4 TEST DESCRIPTION Differential Pressure (Test Specimen 

[S/N 6] Inlet Pressure 415 psia (nominal) 


TtST Rptc:>-Ei'l INLET CONDITIONS 

ft » C- * 1MHJ- »««««« iHJ » * 






pR^SSUhE 

<PSR> 

4.V0 

TtPp 

(DEG. F) 

a vg 

FL r W rAtE 
(acFU) 

(5rQSS 

OIFF. PRESS 
PrIMArY 

IpcIU) 

gross 

uiff • PRESS 

s ec q ,„da r y 

(PSIn) 

a vg gross 
OIFF. PRESS 
<PSI0> ' 

Tare 

UIFF, p„EsS 
(PSIr) 

NET 

OIFF'.' pbE SS 
(PSId) 

416.2 

73.9 

."246 

%.7 46 

2a.i 5 7 

28.201 

,000 

28 a. 2 0» 

416.9 

79.4 

."lSl 

17.4 'S 

) 6.993 

17.152 

.0.000 

17.152 


r-Rfc OFF. PRESS = -3.40000E-05 + _4,44 tOw£-oA (ACM) ♦ 1,5o933E-(H (ACFM)*<*2 * 


0 <ACFM)**3 
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FLOW RrT E VERSUS DIFFERENTIAL PRESSURE 


TrST NUMBER 5 PART A 


Clean Condition - Flow Rate versus 
TEST DESCRIPTION Differential Pressure (Test Specimen 

[S/N 61 Inlet Pressure 415 psia (nominal) 


Test specimen inlet conditions 


Net DIFFERENTIAL PRESS' 
«<fi**»****«i>**»****#**’ 


PRESSURE 


Te»,P e R 6 TURl 


FLOW R A TE 


KG/SO qH 

PSI 

DEG. K 

OEG. C 

DE 6 * f 

LITERS/ 

MIN 

acfm 

s cF m 

6 nr 

kg/hR 

GN? 

Ltj^/HR 

KG/SQ CM 
differential 

PS I d 

2j.*(i37 

A 1 3 , ' 

301.2 

2 U .« 

h 2.5 

11.6 

. 01 S 

.910 

•8°3 

1.7s l 

1,2013 

iT.Oflf 

2 9 .r3 7 

aiJ. 

3|'l .2 

? 8 .f) 

a 2 .9 

19.7 

. 254 

,696 

1.37l 

3.g22 

2 * 10 l 9 

2 9,896 

g8,9 4 6 

'•U ‘ 7 

3»r‘ 

2 7 #8 

°2 * 1 

23.5 

.O 3 U 3 

. 83 O 

1* 6 3J 

3 .60 l 

2 * 55 O 4 

36. 2 75 

29.86 ! 

429.7 

30>'." 

27 . 6 

a 1.7 

29.0 

.0362 

1.023 

2 . 01 b 

4.493 

3, I 20 7 

44,306- 

2 V ‘ l> Vd 

42‘t. . 

3f.i|» s 

?7»3 

s l »2 

36.0 

. (45,i 

1 »H 7 1 

2 J 5g2 

5.5i7 

4.0313 

57,339 

2 9.7^1 

• 22 * 7 

j f i> . 1 

? 8.9 

an. 4 

45.1 

.0564 

1.591 

3.133 

6.907 

5 . 262 ? 

74,853. 

2 9,67o 

4 22, 1 

2 q 9.T 

26 .* 

79 8 

* 

54.5 

, 0& 6 2 

1,923 

3,78 f 

8.349 

6.6803 

95.016 

,564 

'■ 2 * .*• 

299.2 

26 .” 

7R .8 

60.3 

.- 756 

2.T29 ' 

9 *1 93 

9 «j44 

7 .6438 

10 8 * 7 2o 

2 9,53« 

“ 2 1 .1 

?98.9 

25.8 

78.4 

67.4 

. 846 

2.379 

4,689 

10*327 

8 , 888 j 

126.418 

2 ^ *44 f 

, l°. u 

?9P. S 

?5.4 

77.7 

74.9 

• ~ 9 4p 

3.645 

5«,,Q7 

II. 48 O 

l 0 ,4657 

I 48 .B 58 : 

2 9 ,36& 

U f . t ' 

298,1 

25.1 

77.2 

82.1 

,11)35 

2, 9 01 

5. 7 l a 

12,595 

12,1767 

173, i 9 3 

?9.?Rb 

A 1 0 .2 

298. 

29.3 

76 .7 

82.6 

• 1 43 

2.9i7 

5.743 

] 2 * 6 6 2 

12*2211 

i73.8 2 5 

2* » 2 05 

, lo 

.,90. >} 

2 4 * 9 

76.8 

77.1 

.•>9T 4 

2 .7 2 4 

5.364 

n.a 2 s 

10 * 9 324 

155 *4 9 5 

£9.219 

il 5 .t 

298.y 

29,9 

75,8 

71.8 

,0 9o9 

2.537 

4.99a 

11.013 

9,7325 

138,428 

29.2x9 

AlS.ft 

298. | 

24.9 

76.9 

65.1 

...824 

2.300 

4. 53.’. 

9.986 

8.4881 

120*730 

29.219 

AlS,” 

298.2 

25,0 

77.0 

55.6 

, 0704 

1.964 

3.86 1 

8.325 

6,-8992- •- 

— 98,129' 

29.219 

<l5<<- 

298.3 

25.1 

77.2 

47.1 

. 596 

1.663 

3» 279 

7*217 

5. 5647 

79,148- 

29.2)9 

• is 

F98.A 

2 5*3 

77 .5 

38.5 

. >97 

1. 35 9 

2*676 

5-899 

4 *3343 

61*649' 

?9 . 21 9 

A IP.” 

298,7 

25.5 

78 r, 

t 

28.3 

.0359 

1.000 

1.970 

4.342 

3,08*8 

43.876 

2 9.2ft5 

/ 1 o . V 

299.9 

25.7 

78,3 

23.8 

• u 3 " 1 

.839 

1*651 

3*640 

2«5l9g 

35.829- 


\ 
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Clean Condition - Flow Rate versus 

TFST NUMBER S PART a TEST DESCRIPTION Differential Pressure {Test Specimen 

[S/N 6] Inlet Pressure 415 psia (nominal) 


TfST specimen INLET conditions 

***** n *«*,***»»*«»**M««*»*<>******»****i***»********»***i**»*»******** ,> **** i> ***************************** 


net DIFFERENTIAL PRESS: 
*****«***-»♦*♦**♦♦#*♦*** 


PRtSSWRE 


T£yPER^TURt 


FLOW ft A TH 

*##&#*#****#*###****###* fr************************ 


KG/SQ CM 

PSI- 

DES. K 

deo. c 



299.2 

26,1 

2? .3 1 1 
««««» 

M c .4 

OWtttHI 

?99.S 

26.3 

#«#»«■» 

29 , 35 v 

A 1 T , *• 

299 . 2 

26.1 

.799 


.9 

.9 


fJE?. F 

LITERS/ 

MIN 

acfm 

SCFM 

7R.9 

19.4 

.0246 

, 6 6 6 

79,4 

##**#» 

11.9 

. »3i 

.421 

Tfl.c 




1 .7 

deviations 




GN2 

ON? 

KS/^Q CM 

PSId 

K6/HR 

Lg S/HR 

differential- 

1,350 

2.976 

1.9627 

ZBiSOI 

.3 zt 

l .827 

1.2a59 

lT.152- 
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FLOW RaTF VERSUS DIFFERENTIAL PRESSURE 


TrST NUnpEH 5 PART 8 TEST DESCRIPTION 

FLOWMETF.R (.'OMDlTInNS 

««»««< oaaaaoa&otuHf *«»*«#»«> »««*»#«« «eaa« 


Clean Condition - Flow Rate versus 
Differential Pressure (Test Specimen 
[S/N 6] Inlet Pressure 700 psia (nominal) 

test specimen inlet conditions 
««»««««««««««»««•««»«««««•«««»•<»«» 


FLOWM.-tfK ONF fLOUMeTFR two 

aaaaaaaaaaaaaaaaaaoaaaaaaaaaaaaaaaaa a«< aaaaaaaaaa««aoaaa*aaaaaaaaaaaaaaa 


FLOW 

pnfStUhE 

TpNp 

FLOW R { TE 

PRESSURE, 

TpMP 

HRfSSURe 

AVS 

TEMP 

AV0 

FLOW R A TE 

(ACf-M) 

(P$T«) 

(0E9. F) 

(ACtM) 

(PslA) 

(DEG. F) 

{ PSl A ) 

(DEG. FI 

IACFH) ' 

( 


75.0 

.13 

50.5 

7a. 1 

*90 ,3 

75.6 

.0097 

r 

'>■ .« 

7a#3 

*20 

56.5 

76.4 

686,4 

75,3 

.01*7- 

r 

5: • 0 

7o«3 

• ?5 

5<',7 

76.5 

694, 8 

74.9 

.0187' 

«■ 

5,. 2 

7 ?, 6 

,?9 

50.7 

76.5 

686,4 

74.5 

.0217 

• 

Ao, 7 

?• .4 

.39 

49*. 

76.4 

686,4 

73,9 

.0280 

- 

• '-.7 

7'. I 

« t9 

48.0 

75.9 

686,4 

73.0 

. 0344 

r 

AS,? 

6," .3 

.59 

47 » 1 

75,0 

686,4 

‘71. T 

. 0*06 


A3, 3 

66.4 

.69 

47 . T 

73.8 

686.4 

70.1 

• 6474 


“’.2 

64.7 

. 8 f 

46,5 

7?. 3 

68?. 5 

68,5 

• 0544 

t 

A-'.f; 

60.3 

*90 

46 . -a 

7a. 9 

6 B 2.8 

67,1 

“;06l3 

( 

4f . 0 

61.6 

l.ol 

45.4 

68,9 

694.3 

65,2 

."0660 

■ 

4»,l 

6 ' .ft 

1. "1 

45,4 

67.4 

69/) ,3 

64.1 

. 0663 

5* 

4».2 

6 '. 7 

.90 

46 «i 

67.,' 

690,3 

64.0 

.0605' 

i 

f ".2 

61 .9 

.80 

48.6 

67.1 

690.3 

64, 0 

.0562 

J 

S - . 2 

M .3 

.7'- 

48 . 6 

67.4 

69n,3 

64.3 

■ 0490 

>* 

*• ‘.8 

6i .9 

.60 

49.0 

67.8 

690,3 

64,8 

‘ _ T0'42Z 

'• 

r ' .2 

6?.? 

.49 

49.4 

68 .? 

69 a , 3 

65.2 

• 0353 


A^.l 

6-,. 6 

M 9 

48.4 

68.9 

690.> 

65.9 

.0277 


is, y 

64.1 

.30 

48,4 

69.6 

690,3 

66.9 

,02S7 


=■ • l 

64.9 

• 25 

49,5 

7„. 4 

69Q.3 

67.6 

• 0179 
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TEST number 5 PART B TEST DESCRIPTION 

flo w meter conditions 


Clean Condition - Flow Rat e versus 

Differential Pressure" (Test Specimen 
[S/N 6] Inlet Pressure 700 psia ( nominal) 


.test, specimen. inlet cONpm°N?. 


Fl.OtiMfrTEH ONe 

* e ttottftott » it #*«*» n »»«»»#*«# it# * e # a * « 

Flow raJe pressure t e mp 

(aCFM) (PSIa) (DEB. F>. 


§L0WM E TeR two 

FLOW R, V T E PRESSURE^ T e MP 

< acFM) (Psh) (DEG. F) 


AVu ATO' 

PRESSURE temp FLOW R a T(P| t 

(psia) (oeOjF) -tscrm — - 


1 ) 

“o.T 

* 5.8 

.20 

48.4 

ft 

47 . A 

6 A .9 

• i 3 

47 ,i 


Tfl.9 i90." 3 "* eBT* 5"o 13 b 

7T.6 69a. 3 69 ', 2 ;OoB7' _ 
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flow rate versus differential pressure 

Clean Condition - Flow Rate versus _ 

TfST NUMBER 5 PART P Test DESCRIPTION Differential Pressure (Test Specimen 

[S/N 6) Inlet Pressure 700 psia (nominal) 

TtST bPEcT-'EM INLET CONDITIONS 

(to «oa« a (Htautt »#«««««»« »«««« »««««(, 


PRESSURE 

(PSIA) 

4 VQ 

temp 

(DEG. F) 

aVG 

flow Rate 

(jCFN) 

c.oOSS 

DIFF. PRESS 
PRtMART 
(pcID) 

69n. J 

75.6 

.0"97 

1 0 • ftl 9 

6 a 6.7 

75*5 

.0147 

15.-19 

69,, .3 

74.9 

.0187 

19. *38 

656.4 

74. S 

.0217 

23.T93 

656.4 

7,3.9 

. 02»0 

30.789 

656.4 

73.0 

,0344 

38.B68 

656.4 

71.7 

• 04''6 

47.3ft! 

656,4 

7ft. I 

.0474 

56.R46 

682. S 

68,5 

.0544 

67,f 10 

682.6 

67.1 

.0613 

78. ? 13 

694.3 

65.2 

. 0660 

85.955 

690.3 

6 a.» 1 

.0663 

85.955 

69(),3 

64.0 

.0605 

76.567 

69ft. 3 

64 . ft 

, 0,562 

69 , R 15 

69(1.3 

64.3 

.0490 

58.731 

69|i. 3 

64,8 

. 6422 

5n.T49 

690.3 

65, ft 

.0353 

40.554 

69:). 3 

65,9 

.0277 

30.789 

69|-,J 

66.9 

. 02 n7 

22 . SO 7 

69v .3 

67*6 

.0179 

19.6<>2 


OIFF. PRESS 
SECONDARY 
(PSIn) 

a VG GROSS 

diff. press 
< psi 6 r 

tare 

DIFF. PRESS 
(PSI 0 ) 

NET 

DIFF. PRESS: 

(PSIOl _ f 

9.97ft 

9,995 

- 0.001 

9,995 

Ia.997 

15.008 

- 0.001 

15.008 

19.516 

19.577 

- 0,001 

19.578 

23.00® 

23.1pl 

-0.001 

23.102 

3H.641 

30,715 

- 0,001 

30.716 

38.58n 

38,724 

- 0,001 

38,724 U 

46.8B5 

47,o93 

-0,901 

_ 47.094 

56,116 

56,482 

- 0,001 

56,483 

66 . 2 ft 2 

’66.626 

-0,000 

66.626 

77.001 

77,5oT 

-0,000 

77,5 0 7 

85, 86} 

85.9 0 8 

,000 

8S,9g9 

85,861 

85. 9 .08 

,000 

B5.9Q9 J 1 

76.368 

T6.31§ 

-0.000 

76.318 

69,4p6 

69,210 

-0.000 

69.211 

58.964 

58,847 

-0.000 

58,848 

49.774 

49.961 

-0,001 

49.962 

4®.4?3 

40.638 

-0.001 

40 . 639 ^ 

30,354 

30.572 

-0,001 

30.572 1 

22.ft93 

22.300 

_» 0 « 001 _ _ 

22.3QQ 

18.829 

19.015 

- 0,001 

19.016 



St 
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TEST NUMPEK 5 

part b 

CZean Condition - Flow Rate 
TEST DESCRIPTION Differential Pressure (Test 
[S.N 6] Inlet Pressure 700 ; 

versus 

Specimen 

psia (nominal) . _ 

TfcST sPfcCP’EN INLET CONDITIONS 

# fl- •» » <M» * ■» L ■» * «■ *>■«■ * p -»■» <hh* * « » «■ 4 fl- <» # fl- 1> #*** * 





- 


PRESSURE 

(PSJ,\) 

»v« 
TEMP 
(DEG. F) 

A Vg 

FLOW R/tTE 
( . cFMl 

BpOSS 

d iff. press 
prtHapt 

(PClU) 

gross 

DIFF. PRESS 

secondary 

(pSIn) 

»vg gross 
DIFF* PRE§S 
(PSID)' 

Tare 

DIFF* PRESS 
(PSI0> 

NET 

DIFFi'PRESS- 
. CPSID) 


6<jC,J 

4 

6q,4 

■ 0l3u 

14. Rip 

14.254 

14,3 8 § 

-0.001 

. j^*?87 . 



49.2 

.00«7 

9.706 

S.SB6 

9,046 

-0,001 

9,047 



T. RE UIFF. 

PRESS = -3.60000E- 

04 * -3,3l6l(-E»02 (ACFH) ♦ 6.333596-01 

(ACFMI*»2 ♦ 

n ( ACFM) **3 



TABLE 75 

FLOW RaTe VERSUS DIFFERENTIAL pressure 


TF'ST NUMBER 5 


PART B 


Test description 


TEST SPECIMEN INLET CONDITIONS 


PRESSURE 

ft* <s » « « #»*» « * c « <•- » 


temperature 

» «««« it «• !»#»« e i‘ e o c o e it * o # a ««««» » b 


flow rate 


KG/SO CM 

PSIy, 

DEG. K 

deg. C 

deg. f 

LlTrHS/ 
MIN' ’ 

48,536 

*90.3 

297.4 

24.2 

75.® 

12.8 

46.260 

666.4 

297.2 

24.1 

75,3 

19.2 

48,536 

a9'i,3 

?97.4 

23.® 

74.9 

24.6 

48.260 

600,4 

?96.8 

23.® 

74,5 

28.4 

48,g6n 

*86.4 

?96,4 

23.3 

73,9 

36.8 

48 ,26‘J 

686,4 

296,0 

22,® 

73,0 

45.3 

4B,26n 

*86.4 

295.2 

22.') 

7l.7 

53.5 

4 fl .26o 

*86.4 

294.3 

21.1 

7 0.1 

62.6 

47.985 

*82.5 

293.4 

20.3 

68.5 

71.8 

47,965 

702. S 

292.6 

) 9, 5 

®7. i 

81.0 

48 . 8 H 

* 94,3 

291.6 

18.5 

65 ,? 

89.0 

48.536 

690.3 - 

291.0 

17.® 

64.1 

89.2 

48.536 

A9(i,3 

?9i.9 

17.® 

®4,0 

81.3 

46 .S 36 

s9o,3 

291.0 

17.® 

®4. 0 

75.6 

48,536 

*9o,3 

291,1 

18.0 

®4.3 

65. B 

46,536 

69y,3 

291 .4 

18.2 

64,8 

56.7 

48.536 

*90.3 

29 ,. 6 

1 R.S 

65.2 

47.4 

46,536 

49(1.3 

292.0 

I s .? 

65,9 

37.1 

48.536 

*9n , > 

292.5 

19.4 

66.9 

27.7 

48,536 

*90,3 

293.0 

19,8 

67.6 

23.9 
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Clean Condition - Flow Rate versus 
Differential Pressure (Test Specimen, 

[S/N 6] Inlet Pressure 700 psia (nominal) 


iCFM SCFM 
.0097 .452 
.0147 .678 
• i,l87 .868 
.0217 1,003 
.0260 1,300 
.0344 1,999 
.040® 1.889 
.0474 2,211 
.0544 2,535 
. 613 2.861 
,0660 3.143 
.0663 3.150 
,(l6n5 2,872 
.0563 ?.67l 
.0490 2.325 
.0422 2.003 
.(1353 ) .67+ 
.0277 1.310 
• 02p7 ,978 
.0179 .843 


NET DIFFEReNTIaL PRESS- 


GN 2 

GNz 

KG/SQ CM 


KG/HR 

lrS/hr 

DIFFERENTIAL' ' 

' “ -PSl.D,- 

.890 

1. 962 

.TOZ? " * 

-9,995- 

1.334 

2.941 

1.0532 

- 15.008 

i*no 

3*769 

1.3T64 

19.S78- 

U 976 

4.355 

1*6242 

23 * 102 — 

2.55? 

5,642 

2.1595- 

30'.716- ( 

3,14? 

6.942 

2,7226 

38.T24 

3* 7 1? 

8.199 

-3T3T16 " ' 

••47,0?4 

4,353 

9.597 

3'.9T n - 

56 , 483 — 

4.991 

11.003 

4^6643 

- 66 , 626 - 

5.633 

121420 

S', 4 - 493 - — 

— TTvSuf — 

6.18? 

13*644 

6.0400 

85’. *09— 

6 , 2 o? 

13.674 

6.0400- "• 

8S;?a9'— 

5.65® 

12»4®7 

-5-.-36S? 

— -7£r;-3l8 — 

5,?5? 

11.595 

4.8660 ' - 

- 69-.air 

4.57? 

10.695- 

4.1374- " 

— 58; 848’ 

3,943 

8 • 693 

3«5i27 

49*t6i> 

3 ..29® 

7 • g67 • 

2.-®5T2 " 

-40i*39-- ^ 

2.57? 

5.686 

2.1494 

-30.372- 

1.925 

4.244’ ~ “ 

- TiS®T9 

227300 - 


1,660 


19.016 


1 . 3369 
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flow rate versus differential pressure 


T r ST MUHREH 5 


Clean Condition - Flow Rate versus 
TEST DESCRIPTION Differential Pressure (Test Specimen 

[S/N 6] Inlet Pressure 700 psia (nominal) 


TEST specimen INLET CONDITIONS 


NET DIFFERENTIAL PRESS 

e o * «o(xn»»o *»»»» ** »» 


PRESSURE 

0 *«*»#« *»«##*« «»*•)»* 


temper i tore 

>000000 


flow rate 

0000000000000000000000000000000000000000000000000 


KG/SQ CM 

Pbl s 

DF6. K 

UEG. r 

CEO. F 

LITERS/ 

MIN 

,'CFM 

SCFM 

SNz 

KG/HR 

6;g? 

LaS/HR 

KG/SQ CM 

differential 

PSIO 

4&.S36 

a 9 0.3 

2o3,4 

27.2 

68,4 

IS. 5 

.(138 

,652 

. 1.264 

2.832 

1 , 011 s 

14,367 

46.535 

00000 

^9. 

attain* 

P93.0 

00000 

Za.7 

0*0000 

69.2 

000000 

11.6 

.•097 

• 4o9 

.Bq6 

1.777 

.6361 

9,047 

4B.4PJ 

*86.7 

?-,3.6 

2‘, S 

68. a 








.16* 

2»a 

Rt'' 

2. ' 

3.5 

CfVjATIQNS 
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B| 

§! 

P, nj 

Pi 

p< 55 


TABLE 76 

Pl.ow R.>Tp Vt-l-SUS OlFFfREWUL PRESSURE 


TpST NumrER 5 PART r TEST DESCRIPTION 

PLOvNfTfR CONDITIONS 


Clean Condition - Flow Rate versus 
Differential Pressure (Test Specimen 
[S/N 6] Inlet Pressure 1000 psia (nominal) 

TEST SPECIMEN INLET CONDITIONS 


F| 0*-t> l '-'7ER ONE 


£LU»'Me;TER TWO 

*«*#***#« **«#***# 


flow raTr 

UCFM> 

PntSsUhl- 

(PSli) 

T.r.:p 
<uE‘l. F>. 

FLOW RlT£ 
( 'CtM) 

PRESSURE, 

(Pslu) 

temp 
(OES. F) 

PRESSURE 

<o$Ia) 

ov 3 

TEMP 
(DEG. F) 

A VO 1 

FLOW RATE / 
(ACFM) ' 

0 

s-.l 

1.4 

.13 

49.7 

• 3,» 

Iin6,7 

n2 . 2 

,0063 

(} 

S .1 

A .3 

.?! 

49.5 

H3,o 

li(l6.7 

61.7 

.0102 

() 

an . 7 

7'i.3 

.-5 

49.4 

67.I 

1406.7 

81.2 

*0125 

0 

<*o.7 

7M.3 

.31 

49.2 

6,3.0 

1102, 7 

60.6 

,0150 

■j 

6- ,2 

7r,4 

.41 

49,5 

8?. 4 

1702, 7 

79.4 

.0200 

fV 

•*c « 9 

7», 

.5- 

a 9 , / 

Fl .4 

1402.7 

77.7 

• 0242 

fl 

= .5 

71 .■ 

.66 

•.6.4 

79.9 

1407.7 

75.7 

.0209 

0 

4a ,3 

67.3 

.70 

47.0 

76,2 

1002.7 

73,6 

,0335 

o 

10,9 

h7 . - 

.8 

47.3 

76. 1 

996,7 

71.6 

.0379 


4^,.. 

h't « 5 

.93 

<■7.1 

7 ■.? 

996.7 

69.1 

,0427 

0 

4o , 9 

6?. 9 

1.1 1 

46.3 

7 1 .6 

994.6 

67.4 

.0471 

n 

4a, 9 

6: .5 

1. 1 

a6,3 

60,4 

994.6 

6S.5 

.6471 

0 

*■ . 1 

. 4 i « * 

.71 

•7.6 

69,0 

994.6 

65.3 

.0436 

u 


61 ,S 

.eo 

47.6 

69,11 

994.8 

65.4 

, 0385 

A 

or , 1 

47.2 

.7 . 

47.6 

69,7 

994. 8„ 

65.7 

.0334 

0 

4 8,9 

4 .3 

.60 

47.9 

69,6 

994,8 

66.2 

,029o 

0 

4-j .5 

Aa.3 

.50 

48,4 

7<> , 1 

990.8 

66.7 

.0244 

0 

< , 3 

64.6 

.4 

49.6 

7 1 . - 

9Qr.ft 

67. a 

.0197 

<’ 

■“-.7 

6«.. o 

.3 

4d.2 

7?. 

994,8 

68.9 

• 01*5 


A'3 * » 

46.7 

• 25 

e.e 

77,7 

99/1.6 

69.7 

.0123 
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TeST NUMBER 5 Part C TEST DESCRIPTION 

FLOWMETER conditions 


Clean Condition - Flow Rate versus 
Differential Pressure (Test Specimen 
[S/N 6] Inlet Pressure 1000 psia (nominal) 

test specimen inlet conditions 

#»*»«*« #e*#*«*«**»*#i**<>***(i-»o***-»-»**. 


Flowmeter one flowmeTer two 


flow rate 
(ACFM) 

PRESSURE 

?PSTA> 

TfMP 
(DEG. F). 

FLOW RaTe 
( 4CfM) 

PRESSURE, 

(PSIa) 

Iemp 
(DEG, F) 

PRESSURE 

(psIU 

Ave- 

TEMP 
(DEG. FJ 

- ---AV9—- 

FLOW R*TEi 

«acfm»- 

0 

4o,5 

67. p 

.?0 

49. n 

73.4 

994 , <’ 

70,6 

■ • .0096 - 

0 

*3 

69.? 

.j4 

48.8 

7^*4 

994,8 

71.8 

,0067 
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TABLE 76 

FLW Fi.'.TF VE°SuS DIFFERENTIAL PRESSURE 


TTSt NUMRFH S PART C 


TEST «P£cJ-EH INLET CONDITIONS 


J 

PRESSURE 

(PSU) 

40p 
T£f-P 
(l)EG. F) 

,lVG 

FLOW HiTe 
(■C fh) 

ptjfiSS 

OIFF. '’RESS 
'pRijM-RY 
(PSlIJ) 

1006 , t 

82.2 

• 0>i63 

6 , 'i 9 1 

1006.7 

R1 .7 

.oios 

ll.i2w 

1006. r 

“1 

, 1*5 

13. '95 

1002. 7 

ho, 6 

, 01 Sr 

16.33' 

1002 . 1 

79.4 

. r2"0 

23, i 3 

1002 . t 

77.7 

. -2 2 

2'l.o23 

1002,1 


.'12*9 

35.69- 

1002, 7 

73.6 ' 

.-335 

41.9-0 

998.1 

71.6 

.79 

48.il 6 

998,1 

R9.1 

, 0427 

55.384 

994. « 

67.4 

- 471 

63.413 

99 4 .a 

65. f. 

.• 4^1 

6i.i64 

994, « 

65. 3 

.04-30 

57,-i9i.. 

994.6 

65.4 

. 3<i5 

49.34 

994.6 

65.7 

.'13 64 

42.780 

994.6 

66.2 

,02 9 0 

36.T35 

99 o, 8 

66.7 

. 244 

79 J 794 

I 

99k. o 

67. P 

. <197 

1 

23.755 

994.8 

6»>,9 

. 1 45 

16.9 .b 

994,6 

69.7 


14. '8* 


T .. c .inn Clean Condition - Flow Rate versus 
I Ebi DESCRIPiiON oif ferential Pressure (Test Specimen 

[S/N 6] Inlet Pressure 1000 psia (nominal) 


GROSS 


DIFF. PRESS 

secondary 

(psir.) 

fl VG GROSS 
DlFF • PRESS 
(PSID) 

tare 

OIFF. PRESS 
(PSID) 

NET 

OIFF. PRESS 
(PSID) 

6, -So 

6,99! 

-0.000 

6,891 

11.112 

11.066 

- 0,000 

i'1.066 

13.'.'1] 

l3,9f>3 

- 0.000 

13.903 

to .826 

16.828 

- 0,000 

16,828 

23 , »67 

?3.y99 

- 0.000 

23.099 

28.863 

28,863 

- 0.000 

28.863 

3,5.24] 

35,315 

- 0,000 

35,315 

4] .749 

41,829 

-0.000 

41.829 

<8.156 

48,286 

- 0,000 

40.286 

55,624 

55,754 

- 0.000 

55,755 

63.2 9 

63,311 

- 0.000 

63.311 

66,525 

63.595 

- 0.000 

63,595 

57,52o 

57,455 

- 0.000 

57,456 

49,542 

49.691 

- 0.000 

49.691 

41.980 

42.130 

— 0,000 

42,130 

35,816 

.35.976 

- 0,000 

35.976 

79.377 

29.586 

- 0,000 

29.586 

22.495 

23.075 

- 0.000 

23,075 

16.426 

16.565 

-n.ooo 

16.566 

1 4.654 

1 3.968 

- 0,000 

13,968 
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TABLE 76 

F 1.0*1 HaTe VL'-Sl'|S DIFFERENTIAL PRESSURE 


TEST iH-hUEK E 


(ESI eptcnEh inlet --TmiUTTUNS 


PRESSURE 

(PSIA) 

994.4 

994,0 


.•>'0 
TEip 
(DEG. F) 

7 

Ti.rt 


VC 

f. nw rate 

(ACFP'i 

.ouR* 

,nno7 


P'PT r. 


TEST DESCRIPTION 


Clean Condition - Flow Rate versus 
Differential Pressure (Test Specimen 
IS/N S] Inlet Pressure 1000 psia (nominal) 


-p'‘SS 

1)1 FF. PRESS 
PR rv -RY 
(PRlO) 

i 0.^32 

T.SlT 


nHn.SS 

DIFF. PRESS 
SECONDARY 
(PSIn) 

10.59a 

7.347 


s ve GROSS 
DIFF, PRESS 
(PSID, 

10. r 1 5 

7.432 


TaRE 

DIFF. PRESS 
(PSID) 

•■0.000 

- 0,000 


NET 

DIFF. PRESS 
(PSID) 

10,715 

7,432 


T RE DIFF. KFSS = -1 .6- OO0F-04 * -1 . 2 *<-,3 >« -(><! ( (CFM) ♦ 2./.8070E-O1 UCFM)»*2 ♦ 


o < ACFM) 
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FlU' j S.'TE VERSUS DjFFF.«Ei'IT£&u PRESSURE 


T'"ST HU-'«EK 5 


nccroroTi^ Clean Condition - Flow Rate versus 
iti>l ulschipiion Differential Pressure (Test Specimen 

[S/N 6] Inlet Pressure 1000 psia (nominal) 


TEST SPECIMEN INLET CONDITIONS 


NET DIFFERENTIAL PRESS 


PRESSURE 


Temper- TUH fc 

<HH* it ,>*««« 4 *« 


flow Rate 

4 * 444444 44 444444444444444 4 * 4 4 4 4 4 4 4 #444444 44 * 


KG/SQ CM 

PS1- 

DD*. ■' 

UFO. < 

DE<i. F 

LTT-P5/ 

i-IJN 

;■ CF M 

SCFM 

SN 2 

kg/hk 

Gn? 

Lh?/HR 

KG/SQ CM 
OlFFERENTIaL 

PS I D 

70.775 

1-06.7 

7-1 .7 

27. 

82.2 

12.0 

,0063 

,423 

.032 

1,835 

,4845 

6.891 

70.775 

1 06.7 

3| - .“ 

27," 

Ml, 7 

19.3 

. II 1 '■ 2 

.600 

1.34“ 

2.954 

.7780 

11 . 066 ' 

70,775 

1 1IJO.V 

1 < ’ .5 

-.7,4 

Ml ,-i 

23.7 

.'■1-5 

.837 

I. 64 ? 

3*631 

.9775 

13.903 

70,496 

1-02.7 

3- ;■ ,P 

27.0 

6 - ,6 

28.4 

.0150 

1,003 

1.974 

4.352 

1,1831 

16,828 

70.496 

1 .02.7 

29° . b 

' 6.3 

7V ,4 

38.0 

. 1200 

1.343 

■2.645 

5.03J 

1.624o 

23,099 

70.496 

10 ,-, 1 

?96.5 

r>5.4 

77.7 

46.2 

• " 2 * 2 

1.630 

3.210 

7.077 

2.0'2’3 

28,863 

70,496 

1-02,7 

297.4 

24,2 

75.7 

55.3 

.0269 

1.953 

3.84? 

0.479 

2,4029 

35.315- 

70.496 

lr.12,7 

296.3 

27.1 

73,6 

64.2 

, 335 

2.266 

4.462 

9.838 

2.9409 

41,829 

70.218 

“98,7 

?95,2 

22 . 

7l . 6 

72.8 

,0379 

2,570 

5.060 

11*155 

3.3948 

48.286 

70.gl8 

o96.7 

r9 3 .o 

2 - ,6 

69,1 

82.3 

• 04?T 

2.906 

5.722 

12.615 

3.9199 

55,755' 

69,939 

“9*..» 

292. a 

19,6 

67.4 

90.8 

.0471 

3,205 

6.31? 

13.915 

4.4512 

63.311 

69,93? 

q 94. rt 

?9l .8 

-,H .6 

65,5 

91.1 

,-47l 

3.217 

6.334 

13*965 

4.4712 

63,595 

69.9 3 9 

“94 , 4 

-91 .6 

10,5 

65,3 

84.2 

,9436 

2.975 

5.058 

lp.914 

4.-395 

57,456 

69.93? 

“94, ri 

?9l .7 

]fl, 6 

65.4 

74.4 

.0365 

2.627 

5.173 

11.404 

3.4937 

49.69! 

69.939 

“94,4 

?9l .9 

1 8,7 

65.7 

64.5 

. 334 

2.277 

4.483 

9.883 

2.9621 

42,130 

69,939 

“94 ,« 

293.2 

19.0 

66.2 

56.0 

,029o 

1,977 

3.892 

8,581 

2,5294 

35,976' 

69.661 

r>9- ,r 

292.5 

1 9,3 

66.7 

46.9 

. 244 

1,657 

3.262 

7.191 

2 . 1)801 

29.S86- 

69,661 

“9. ,H 

93. 

19,9 

67,0 

37.8 

.[■197 

1.335 

V 

p.6g6 

5.795 

1.6223 

23.075 

69.939 

--94,^ 


2 .6 

6S,9 

27.8 

. '145 

,9B3 

X .935 

4 .265 

1.1647 

16,566 

69.939 

“94,“ 

?04.1 

2 .9 

69.7 

23.6 

. 123 

,a34 

1.641 

• ,3.618 

.982(1 

13,968 
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FLO",' P4Te VillSUS 0 I FFCRfNT IA L. PRESSURE 

Clean Condition - Flow Rate versus 

T r ST Wf- ,n EP 6 P»PT C TEST DESCRIPTION Differential Pressure (Test Specimen 

[S/N 6] Inlet Pressure 1000 psia (nominal) 

TEST SPErlMtIJ IHLET (O'JnlTIONS _ NET DIFFERENTIAL PRESS 


PRESSURE TE<‘PER*TURt FLOW HjTE 

*«**»«««* ttftftitOtt********* 44 ****«*»«« ft ft*# ft 


K0/SQ CM 

Pah 

or 6. k 

PEG, 

DEG. F 

LIT'-PS/ 

MJN 

CFi-r 

SCFM 

G«2 

KG/HK 

GN? 

LnS/HR 

KG/S0 CM 
DIFFERENTIAL 

PSID 

69,939 

e94 # o 

?04,6 

31.5 

7n ,6 

18.5 

,U0o8 

,652 

1.28? 

2.831 

.7534 

10,715 

69,93? 

“94.8 

?9S,3 

22.) 

«*««*■» 

71.9 

12.8 

,U087 

,452 

,890 

1.962 

.5225 

7.432 

70,180 

v)9d,? 

295.4 


72, o 








.313 

4.^ 

7 . - 


' S.' - 

DEVIATIONS 
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TABLE 77 

FLOW RaTir VERSUS DIFFERENTIAL PRESSURE 

TtrST NUMBER 5 Part n TeST DESCRIPTION Clean Condition - Flow Rate versus 

Differential Pressure (Test Specimen 
[S/N 6] inlet Pressure 2900 psia (nominal) 

FLOWMETER CONDITIONS TEST SPECIMEN inlet conditions 

»#»»#« 4 it* « UBttlHK! **■»****«»*♦*** ************************************** 


FLO^MrlfiR ON£ fLOWMeTeR TWO 

ft «*«*<»« ftftft ft ftftttft &ft ft ftft ft ftftftftftftftftftftft ftftftftftttftftftftft 


FLOy RAtE 

P«Ec s u K e 

<PS?A> 

emp 

FLOy ^AtE 

’’kit' 

rEMP 

?Rf. ss u r e 

AVS 

t emp 

(DEO. FT 

. - AVS ' 
FLOw r AtE' 

ll 

(ACFM) 

(OEG. F» 

(acfm) 

(DEG. F) 

<p5Ia> 

(ACFM) ' 


n 

Sr .1 

7t'* 6 

.13 

49. 7 

78* 9 

2 8B7*8 

78*8 

•' iOD22- - 


0 

S] .r 

77.? 

• 20 

50.4 

78.9 

2887.8 

78.1 

.0035 


0 

Fl .0 

7f«6 

•25 

/ 5°j6 

78.0 

2891.9 

77.2 

.00** 


0 


73.2 

.29 

50.2 

78.4 

2891,9 

75. 8 

JO 051" 

— 

1 


69. a 

• 40 

48.3 

77.6 

2891.9 

73.7 

• 0 0 6 6’ 

11 

0 

.,8.9 

6*o 

• 4^ 

47.9 

76. r 

2091.9 

7o»6 

•0082 

0 

• 5 

5B • 6 

•59 

4°*1 

7^.7 

2091,9 

65*6 

~ 3 00^6' 


9 

AO, 1 

5b. 7 

.69 

4 a .l 

68,9 

2887,8 

60.8 

•on* 


u 

S’" « 6 

48. n 

• do 

48.7 

65.1 

2887. 8 

56.6- 

.0135: 


e 

z.9.i 

4B* ( > 

.90 

4638 

61.7 

2087.8 

53*4 



6 

AP.9 

4?. 6 

.90 

46,6 

58,5 

2887,8 ' 

50.5 

,0149- ' 

11 

0 

*2 

42.') 

.7? 

48.3 

57, • 

2883.8 

49.5 

• .0132" ‘ 

0 


43,4 

.69 

48,7 

57.7 

2883,8 

30,5- 

JOtlT * 

-- 

(T 

A. >.5 

44.1 

.59 

48,1 

58. • 

2883. 8 

31.1 

• 0098 


(» 

i ^ • 1 

44*9 

.gO 

47.9 

SB. 6 

2863,6 

51.7 

i0083 


0 

57.1 

46.0 

.40 

49.3 

59,4 

2883,8 

52. T ••• 

iOO*» 

- 

r- 

*9.9 

47.6 

•?9 

49.1 

6a, 4 

2883.8 

54.0 

• 0049' - 

|| 

0 

A c *b 

49*3 

•2 s 

48.9 

6] .7 

2087.8 

55.5’ 

J0043 


0 

40,3 

51 .2 

.20 

48,7 

63.0 

2887,8 

57 ,r — 

TO 035'"" 

- 

0 

A '>*3 

5.,. 2 

.I3 

' 483! 

64*2 

2887.8 

58.7 

-3 0022 




8t 

I? 

&8 

CO 


TABLE 77 PAGE: 2 

f-*L‘-»'V P A Tr h. ’SI IS DIFFERENTIAL PRESSURE DATE: 4/28/76 


T’.ST -'Pact 

T-5T NUfruER 6 
-■' If LET rn*-TTr°MS 

P'.fiT -1 

Tfft nrFl'PiPTTnM Clean Condition - Plow 
TnST DC.SCRIPTION Differentlal pressure 

IS/N 6 ] Inlet Pressure 

Rate 

(Test 

2900 

versus 

Specimen 

psia (nominal) 

pK t *5Ui»t 
(Pal ,) 

.'f ! 
f L. P 
1 1 * 1 ») ♦ F ) 

/V3 

Ftn*> RoTf 
( ,cf"l 

:-> >53 

DIFF. PRESS 
P ‘7 r 01 . K y 
(RSI..) 

(iR')SS 

-IFF- PRESS 
SEcO.NoaRY 
(PSI,-) 

a vg g«oss 
diff. pre?s 

<PSlt>) 

Ta«e 

uiff. press 

(PSII. 1 ) 

NET 

DIFF. PRESS 
(PSId> 

26*7, « 

**. K 

. 7(»62 

3.109 

3.188 

3.148 

- 0.000 


3.148 

2807,0 

'*>•1 

■ i .36 

4.923 

5.010 

4.965 

-O.QOO 


4.966 

2 fv 1 .’j 

7 7 • 7 

• 4 # -&4 

6 . •’9V 

6 » 7 7P 

6 * 33 9 

.000 


6.339 

2691 ,T 

7b, ^ 

.OjOl 

7, *61 

7,462 

7,412 

.000 


7,412 

Z-vl .4 

7 1.7 

, '• 06 

R , -93 

9.97a 

9.885 

.000 


9,856 

po-vl . J 

A •*. 

• 830? 

lg. jR.7 

l :.R9a 

12.541 

.000 


12*541 

26*1 .* 

S-j • 

.•'P^O 


l=.S7l 

15,324 

. 0.000 


15,525 

2867. a 

*r,. * 

*0116 

1«,733 

I8.l'3z 

18,B()7 

- 0 . 0 C 1 


18.000 

£b07 ,R 

^6 * 6 

. 135 

22.45-s 

22,49h 

22.478 

- 0.002 


22.478 

2807,0 

5 !• 4 

. n 1 45 

2 4 . o 2 ., 

24.848 

?4.8 3 5 

-0 . OO 3 


24.836 

2807,0 

50**5 

.0165 

26,947 

24.963 

24.955 

-0.003 


24,955 

?bd3.0 


. 132 

22.095 

22.326 

22.36 . 

- 0.002 


22.361 

2(10 - , o 

K I ♦ 

."117 

1 9 • - 0 ‘‘ 

1 9 * 57ft 

1 9 . 553 

- 0.001 


19.554 

2803 J 

• 


.OO 9 * 

16 764 

• 

16,1)05 

16.125 

- 0,000 


16,125 

gBbj.o 

bit 7 

• 0^83 

13.695 

13,204 

13.289 

.000 


13.29 0 

pbOj.o 

Bg • 7 

.0068 

10 . a! > 

10 . 54 ^ 

19.577 

.000 


10.577 

2603 .6 

S 4,, 

.OP '* 9 

7J736 

7,576 

7.656 

,000 


7,656 

ges i , o 

c 5-5 

• 0 '63 

6,c4 9 

0.435 

6.492 

• 000 


6.492 

gfc .0 ( • 0 

-7* 1 

• 1 MS 

5* -3= 

5* 1 24 

5.100 

-0.000 


5 .I 8 O 

7107,0 

5 o,7 

.0022 

3.234 

3.188 

3.211 

-0,000 


3.211 

T ■ 

'6 "IFF, 

VFSS = -l.2o600F-l.-5 

* 4.i}K4Sj--' 1 

(ACf.1) ♦ - 4 . 0 07836 01 

(aCFM)P«2 ♦ 

0 1 

(ACFM)«*3 
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TABLE 77 

flow rate vt-sus differential pressure 


T«-ST ''.U«aEH = Part 


TEST DESCRIPTION clean Condition - Flow Rate versus 

Differential Pressure (Test Specimen 
[S/N 6] Inlet Pressure 2900 psia (nominal) 


test SPECIMEN inlet CO'^iriONS net DIFFERENTIAL PRESS 


pptssuR K Ter.PeK'TURc flow R/Je 

( 


KO^SU i; m 

Pal 

DEG, rf 

UEU. C 

DEU, F 

LlTrPS/ 

min" 

..CFH 

ScFM 

GN? 

K 6 /H« 

SN 2 

LrS/HR 

KG/SQ CM 

diffeRenti a l 

PSlD 

2n3»c3J 

gn 8 t ,>• 

?99.1 

P. 6 . • 

78.8 

12.0 

, 0022 

.425 

.635 

1.844 

.2213 

3.148 

2‘>3* l 3J 

? ’-b / .'• 

,9«.P 

25-6 

78.1 

19.1 

.-035 

*674 


? .9 2 6 

.3491 

4.966 

2n3.3lP 

2-591.- 


25,1 

77,2 

24.2 

.1)044 

,853 

1.67 9 

3,703 

,4457 

6,339 

2 ft 3 • 31 d 

2 '^i.y 

297.5 

?4« J 

75.8 

28.0 

• 0*1 

,988 

1-945 

4*287 

.3211 

7*412 

2 0 3 • 3 1 R 

3591. U 

2 9 8*3 

23.1 

7 ?*t 

36.6 

, >066 

1 . 2 V 1 

2*544 

5*602 

.6950 

9,886 

2o3.3l« 

2 “ 9 1 . ' J 

294,6 

21 . s 

To . 6 

45.5 

,') 0 b 2 

1,6 "> 6 

3,i62 

6.972 

.88j7 

12,541 

Hl)3.3ld 

2 „9i.e 

2 9 l .‘' 

1 «.T 

65.6 

55.1 

. -ft 90 

1. 9 45 

3. fl 2^ 

8.441 

l.o’is 

lS.SgS' 

203.033 

2 a8 V 

2 w9 *2 

16.-' 

60 , 0 

65.4 

,0116 

P.311 

4*550 

10,030 

T.3223 

18,808 

2o3.l)3J 

2=6 7. b 

266,8 

13.6 

56.6 

. 76-9 

.3135 

2,7 1 4 

5.344 

n .701 

l.SB 0 4 

22,476 

2C3.P3J 

2"67 . - 

?H5. 

n. 9 

53.4 

83.3 

. 145 

2.943 

5,796 

12.777 

1.746i 

24.836 

283*833 

? /-S7.* 

2 R 3*3 

in. 3 

50.5 

83.8 

. >U5 

? . 9 S 9 

5.6,7 

1,5847 

1.7545 

g4«?55 

202,749 

2483.-5 

232,9 

9 7 

• 

49 ^5 

76.4 

. 1132 

2.699 

5.31? 

U,7l7 

1.5721 

22.3*1 

2 0 2.T49 

2483.- 

2^3.6 

lr>3 

5c,5 

67.4 

.•117 

2.379 

4,684 

10.326 

1.3748 

19.554- 

2o2.74* 

2;>83,ft 

293. H 

1 -.6 

Sl.l 

56.6 

. .) 0 9 6 

2.000 

3.93? 

8.681 

1.1337 

16.125 

21)2.148 

3483.- 

2‘)4.I 

11.0 

51.7 

47.5 

..1063 

1.677 

3.303 

7* 2®2 

.9 3 44 

13.2?0 

2o2 ,749 

2-03,3 

284.7 

U. 5 

5 2 .T 

38.8 

.7068 

1 ,37 0 

2.69/ 

5.946 

.7436 

10.577' 

2ft2.749 


2.8S.4 

) 2.2 

54 . 1 

28.3 

• 3049 

1.000 

1.969 

4.341 

.5363 

7,656 

203.633 



I3.I 

55.5 

24.5 

..'043 

.864 

1.7 02 

3.753 

• 4565 

6»4 9 2 

203.633 

* 

2*17 , ) 

14.0 

57.1 

19.7 

.3035 

,695 

1,369 

3.017 

.3642 

3.160 

2ft3.( 3-s 
#*#«* 

£ * 

2 ftR. 

»«»«« 

14.6 

58.7 

«*###* 

12.3 

• ft 0 2 2 

.434 

.054 

1*882 

.2257 

3.211 

2r)3,bly 

£*8 l m " 

?o9.3 

16,2 

61. 1 








• Io 2 


5.1 

5.1 

9.2 

DEVIATIONS 









TABLE 78 


PAGE: 1 

DATE: 7-8-76 


FLOW RATE VERSUS differential PRESSURE 

- CLEAN CONDITION - FLOW RATE VERSUS 

TE s T number 50 Part f) TEST DESCRIPTION differential pressure- test specimen 

[S/N 020] INLET PRESSURE 415 PSIA (NOMINAL) 

FLOWMETER CONDITIONS test SPECIMEN INLET CONDITIONS 

FLOWMtjER ONE FLOWMETER TWO 

«**«»« *««««« *«•»«&*««»««»«««•»»»«»««» 


Flow rate 

UCFMj 

PRESSURE 

iPSl.A)' 

TF.MP 
<DEGt F) 

flow Rate 

(ACFM) 

PRESSURE 

(PsIa) 

.14 

49. S 

78*5 

.13 

49.X 

,22 

4?,1 

78.2 

.21 

48,9 

.28 

49,9 

77*7 

.66 

49,5 

.32 

4?,1 

77.5 

• ■al 

40.7 

.41 

49,7 

76,9 

.41 

49,1 

.51 

30,1 

76.5 

.50 

4 n.l 

• So 

49.9 

76*X 

• 60 

48.7 

.69 

4?.S 

75*8 

.71 

4 6 «i 

.79 

?U.H 

74. 1 

.31 

48.5 

.88 

??,7 

74. 2 

.91 

47.6 

<o 

CO 

• 

49.7 

74*4 

.91 

47,8 

.79 

49 ,7 

74.6 

.81 

47.9 

.69 

30.2 

74.8 

.TO 

48,9 

.60 

30.2 

74*8 

.60 

49.1 

.51 

?o.l 

75.0 

.51 

49.3 

.41 

30.1 

75*2 

.40 

49.3 

.32 

30.1 

75;5 

. 3O 

49.9 

.27 

?0,2 

75.8 

.26 

49,9 

.22 

49.9 

75.9 

• 21 

49.7 

.15 

30.1 

76.2 

.14 

49.9 


TEmP 
(OE0. F> 

PRESSURE 

(PSIa) 

AVG 
TEmP 
(DEG. F) 

AVG 

FLOW RATE 

‘(acfmi " ‘ 

79.X 

♦XT. a 

78.8 

“.ol6* 

78.9 

Ain. 9 

78.6 

.6261 

78,9 

AX6.X 

78,3 

.6323 

78.7 

4)5.5 

78.1 

»0i70 

78,4 

4J4,B 

77.7 

.6489 

78.2 

4X3.5 

77,4 

,6666 

77.9 

4X2.9 

77.6 

’ ‘".5717 ' 

77.6 

411.6 

76.7 

»OBjO 

72.9 

4X6. X 

73.5 

• 6931 

73,2 

4X5.5 

73.7 

'.X646- 

7-,. 6 

415,5 

74.0 

" '71048 

74.0 

415,5 

74.3 

" . 6937 ' 

74,5 

4X5.5 

74,6 

"•.■6834- • 

7^,5 

416.X 

74.7 

.0720 

74.6 

4X6. X 

74.8 

.6668 

74.8 

4)6,8 

75.6 ■ “ 

76485' 

75.0 

416.8 

73. 3 

.0372 

75,3 

417,4 

75.5 

.0316 

75.5 

477.4 

75.7 

.6254 

75,5 

4X8, f 

75.9 

.0174 
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£ 


FLOW Rate VERSUS DIFFERENTIAL pressure 

CLEAN CONDITION - FLOW RATE VER SUS 

TE 5 T NUMBER 56 Part g test description DIFFERENTIAL PRESSURE' -'TEST SPECIMEN 

S/N 020 INLET PRESSURE 41S PSIA (NO MINAL) 

TEST SPECIMEN INLET CONDITIONS 


PRESSURE 

tpsiAi; 

AVG 

Temp 
(DfS. F) 

ftVG 

FLOW RaTE 
(7CFM) 

3 ROSS 

DIFF. PRESS 
PRIMARY 
(PSIO) 

pRnsS 

DIFF ♦ PRESS 

SECONDARY 

(PSinl 

a VG GROSS 
DIFF. ^RE5S 

(psioi 

Tare 

DIFF. PRESS " " 
(PSID) 

NET' 

difR“PPeS5' 

(PSID) 

411.6 

78,8 

.*164 

17.686 

} 7 . 663 

17.674 

.0,000 

17.674 

410.V 

78.6 

• 0p61 

?9;509 

29.34j 

29.425 

,000 

2?**2 5 ' 

^16.1 

78.3 

,0323 

37.620 

37 , 38g 

37.5cl 

.000 

37.561 

415.6 

78,1 

. 037 n 

44.159 

43.829 

43.994 

.000 

43,994 

414. « 

77.7 

.0489 

59.473 

60,786 

60,138 

.000 

6 O.I 3 O 

413. a 

77,4 

,0606 

77.218 

78,8oi 

78,010 

,000 

TB.OIO 

412, y 

7T,p 

.0717 

98.080 

98.086 

98,060 

.001 

98.080 

411. a 

76,7 

,0B30 

110.939 

118,939 

118.939 

.001 

lie. 939 

416.1 

73.5 

.*951 

144.538 

144.538 

144.538 

.001 

144,538 

415. a 

7l,7 

.1046 

167.610 

167.616 

167.610 

.00? 

167,610 

415, a 

74,0 

.1048 

167.294 

167.294 

167.294 

.002 

167,294 

415. a 

74.3 

,i937 

146.746 

140,746 

140,746 

.001 

140. T46 

415.5 

74.6 

,0834 

118.317 

118.307 

118.307 

,001 


416,1 

74.7 

.0720 

96.594 

97,448 

97.021 

.001 

97,021 

416.1 

74.8 

, 06 n 8 

77.591 

78.169 

77.880 

.000 

77.880 

416. B 

75.0 

.0485 

58,846 

59,2p6 

5 9 .026 

,000 

59,026 

416.2 

75.3 

.0372 

43.786 

43.484 

43.635 

.000 

43*. 635' 

417,4 

75.5 

.'316 

36.56] 

36,232 

36.396 

.000 

36.396 

417.4 

75.7 

.0254 

26.697 

28,309 

28.503 

,000 

28*503 

416.1 

75.9 

.0174 

19,002 

18.691 

16.847 

,000 

18,847 


iARE DIFF. 

PRESS = - ? .aOOOOe-05 ♦ 

-4.44 u 0 °E“04 

(aCFM) ♦ 1.S0933E-01 

<ACFM)**2 * 

0, <ACFMH** 3 
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FLOW Rate VERSUS DIFFERENTIAL pressure 


test number 5G part r. 


TEST DESCRIPTION 


CLEAN CONDITION - FLOW RATE VERSUS. _ . _ 

DIFFERENTIAL PRESSURE - TEST SPECIMEN 

S/N 020 INLET PRESSURE 415 PSIA (NOMINAL). 


TEST SPECIMEN INLET CONDITIONS 


NET Olf[ERENTIib PRgff. 


'' pressure 


.IeuPERaTURE 


. FLOW Rate 







LITERS/ 



GNg 

GN2 

KG/SQ cm . 


KQ/SQ CM 

PSIA 

DEG. K 

DEG. c 

deg. f 

MIN 

iiCFN 

SCFM 

KG/HH 

LfiS/HR 

DIFFERENT! aLC 

“PSip- ' 

28.937 

411.5 

299.1 

26.0 

78.8 

l2»2 

.0164 

.452 

,890 

1*962 

1.2426 — 

' '777674" 

28,891 

410.? 

299.0 

25,9 

78.6 

19.9 

.0261 

.718 

1 . 41 s 

3.117 

2.0688 ~ 

29,425- " 

29,256 

4X6.1 

298.9 

25.7 

78.3 

24.8 

.0323 

.900 

1.772 

3.9n7 

2,6366 

37.501' 

29.210 

415.? 

298.8 

25.6 

78,1 

pQ *7 

.037c 

1,031 

2«0g? 

4.474 

3.0931 

43 .794 

29,163 

414.3 

29B,5 

25,4 

77.7 

38.1 

.0489 

17361 

2,661 

5.910 

4.2273- 

%0«130< — u 

29,073 ( 

413.? 

298.4 

25.2 

77.4 

47,0 

.0606 

I .680 

3.3oS 

7.293 

5.4B4S 

787810." 

29,028 

412.? 

298.2 

25,0 

77.0 

55. 7 

.0717 

1.988 

3.?l5 

8« 630 

6*8957 

"907810 

28,937 

411.6 

298.6 

24,8 

76,7 

64.9 

.083|) 

2,296 

4.521 

9,968 

3,3622 " — 

iiBi?3» — 

29.256 

41*.l 

296.2 

23.1 

73.5 

75.6 

,0951 

2.675 

5.g66 

11.611 

re ; i«*r * 

144753*'' 

29.210 

+1?!? 

296.3 

23.2 

73.7 

03.1 

.1046 

2.937 

5*782 

72.749 

I' 177041 

"7577610 

29,210 

*1 S J? 

296.5 

23.3 

74,n 

S3. 2 

.1048 

2.941 

5,790 

12.766 

1177619- 

1 67729 Ip- • 

2?. 210 

415.6 

296,7 

23.5 

74.3 

74.1 

.0937 

2.628 

5,175 

11.409 

-9V6984' 

'1407146 — 

29,210 

415,6 

296.8 

23,7 

74.6 

65.8 

.0834 

2.336 

4.§oO 

10. 142” 

- “873178 

"Tl5vr<t7“ 

29.256 

416. 1 

296.9 

23.7 

74.7 

56.5 

,0720 

2.021 

3.?7? 

8.772 

6.6212’ 

"-97-7021'- 

29.256 

416.1 

296,9 

23. 8 

74.3 

47,7 

.0608 

1,706 

3.35? 

7.404 " 

5. 475S- “ 

77',5|0~ 

29.362 

416.5 

297.1 

23,? 

75.S 

37.8 

* ri 4 8 5 

1.362 

2.681 

5.912* * 

-471499 

— 59702T — 

29,302 

416,5 

297.2 

2^*0 

75*3 

28.9 

.0 3 72 

1.044 

2.05? 

4.S3I 

3.0678 

43-.635T " 

29,347 

4iT.; 

297.3 

24.2 

75,5 

24.5 

.0316 

.889 

1*750 

3.858 

2.5589 

36,396 - 

29.347 

4l7.4 

297.4 

24,3 

75.7 

19.7 

.-'254 

.713 

liio? 

3*096 

2, (ToW 

‘ 187503: 

29,393 

418.1 

297 ,5 

24.4 

75.9 

l3»3 

.0174 

.489 

•?64 

2*124 

1.3250 

’ lB.a-47— 

«»««* 

####* 

####* 


####** 








29,190 

415.2 

297,6 

24,4 

76,0 








,111 

1*5 

.8 

.8 

1.5 

DEVIATIONS 
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TABLE 79 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


TEST NUMBER Fb Part F 


test description 


PAGE: 1 

DATE: 7-8-76 

CLEAN CONDITION-FLOW RATE VERSUS DIFFERENTIAL 
PRESSURE (TEST SPECIMEN S/N 020) INLET 
PRESSURE 700 PSIA (NOMINAL) 


TEST specimen inlet conditions 


pressure 

<PSIa> 

aVG 

IEMP 

ides. F) 

AVG 

flow Rate 

(7CFM) 

g'ROSS 

DXFf « PRESS 
PRIMARY 
(pSID) 

GROSS 

OIFF. PRESS 

secondary 

(PSID) 

AVG GROSS 
OIFF. RRE§S 
< ps 1 6 > 

TARE 

DIFF. PRESS’ 
(PSID) 

_ NET 

DIFF'. PRESS' * " 

(PSIp) 11 

703,* 

87,8 

.00*3 

9,422 

9,4no 

9.411 

■. 0,001 

9,411 _ 

703, * 

87,7 

• n 1 53 

16.026 

1B.855 

IS. 940 

• 0,001 

15.94) 

703,? 

87.6 

.0186 

19.909 

19.7 5 

19,827 

- 0,001 

19,828 

703,* 

87,4 

.0222 

24,219 

23.985 

24.10? 

• 0.001 

24,163 __ 

703.* 

«7.) 

.7282 

31.351 

31.217 

31.284 

- 0.001 

31.200 

703.* 

86,7 

• O 3 SI 

40,493 

40,310 

40,401 

- 0,001 

40,402 

703.* 

86.2 

.0418 

49.797 

49,303 

49,550 

- 0.001 

49.551 

700,0 

85 . 6 

.048) 

57.331 

57.52(1 

57.426 

- 0,000 

57.426 

700.0 

85.3 

. 6544 

66.6o2 

67,002 

66 . 80 ? 

• 0.000 

66.162 _ 

700,0 

85 .O 

.0619 

78.658 

78,69b 

78.877 

,000 

_ 73^577 

700,0 

84.5 

.0613 

77.339 

77,747 

77.543 

• 0.000 

77,344 

700,0 

84.7 

,ss« 

66,476 

67.002 

66,73? 

-0.000 

66.740 i( 

700.0 

84.9 

.0486 

58.083 

58,469 

58,276 

- 0.000 

58.276 

700.0 

85,3 

.0*18 

49.858 

69.303 

49.501 

-0,001 

49,501 

700,0 

85.8 

. 03 5 0 

40,3o9 

39.906 

40.10§ 

-0.001 

40.100 

700,0 

86,3 

.0282 

3 I , 597 

31.217 

31.40? 

-0.001 

ji, 408 

700,0 

86.8 

.0220 

23,973 

23.641 

23 , 80 ? 

-0.001 

23.068 

703,* 

87.4 

. 6 179 

19.231 

18.887 

19.03? 

-0.001 

19,060 11 

70 3 ,X 

B 7.6 

.0150 

IS. 902 

15.626 

15.764 

-0,001 

15,766 

703.* 

88.4 

.0098 

10.101 

9.800 

9,95? 

-0.001 

9,951 


iARE DIFF. PRESS ■ 

-3.60000E-04 ♦ 

-3.31&10E-02 

(ACFM) ♦ 6.33359E-01 

<ACFM>**2 * 

0 (ACFM) **3 

’ 



0 




















ag 
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DATE: 7-8-76 

CLEAN CONDITION-FLOW RATE VERSUS DIFFERENTIAL 
PRESSURE (TEST SPECIMEN S/N 020) INLET 
PRESSURE 700 PSIA (NOMINAL) 

TEST SPECIMEN INLET CONDITIONS 

»*«#»i####*e»»*«*e***-»*tt**»**ifl.*#*fl#* 

as 
£ s 

is ts 
^53 

FLOWMtlER ONE 

flow rate pressure temp 

(ACFM) ip?, 1 , a) (DE<5« f> 

.14 49.3 8717 

flowmeter two 

flow r 4 te pressure, temp 

(acFM) (PSlA) <0E6. F) 

. f3 49. T 87.9 

pressure 

(PSIa) 

703.9 

. AVG 

temp 
(DEO, F) 

87*8 

AVQ . 

flow rate 1 

(ACFM) 

.0093' 


.23 

4?. 7 

87.4 

.22 

48.3 

88,0 

Tfl3,9 

87,7 

.0133 


.27 

4«.9 

87* ? 

• ?6 

48.5 

88.8 

763.9 

87.6 

.6186 


.32 

4?. 3 

86.9 

.31 

48.7 

8 B .0 

T03.9 

97.4 

.0222 


.41 

49,3 

86.2 

.40 

40.7 

87.9 

To3 , 9 

8 T .1 

.6282 ( 


.51 

49.3 

85*5 

.51 

48 , p 

87.9 

TO?. 9 

66.7 

.0351 


.50 

49.5 

84.8 

.60 

48.3 

87.7 

T03.9 

86,2 

.6*18 


.56 

49,5 

63*9 

.70 

47.9 

87.3 

Too.o 

85.6 

.6*81 


.77 

49.1 

8 *> .6 

.80 

a 7 , 6 

87.0 

Too . 6 

85.3 

♦ 054* 


.87 

4?.7 

83*2 

.91 

47.6 

86,7 

Too.o 

85.0 

♦ 0619' 


.87 

49.3 

8 ?. 7 

.91 

4J.2 

86.3 

Too.o 

84.5 

♦ 6613. 


.77 

49.1 

87*0 

.80 

47.4 

86 , A 

7(10.0 

84.7 

♦ 654a 


.69 

5?.5 

83*2 

.71 

47.9 

86.5 

7 on ,6 

84.9 

.0*86 


.60 

4?, 5 

8 t.T 

.60 

/. 8,5 

87.0 

Too.n 

65.3 

.0418 


.50 

49.3 

84-2 

,50 

48.3 

87.4 

Too.o 

85.8 

♦ 0350 


.41 

49,5 

84.8 

.40 

48.9 

87.7 

7(10.0 

86,3 

.0282 


.31 

49,9 

85. .S 

«3l 

49.5 

88,1 

Too.o 

86,8 

.0220 


.26 

49.5 

86.2 

.25 

49.1 

88.6 

7o3.9 

87.4 

.0179 


.22 

= 0.2 

86 ; 8 

.21 

50.1 

Bfi .8 

763,9 

87.8 

.0150 


.14 

4?.7 

87.6 

.13 

49,3 

89.? 

7n3 ,9 

88,4 

,0098 
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CLEAN CONDITION-FLOW RATE VERSUS DIFFERENTIAL 
PRESSURE (TEST SPECIMEN S/N' 020) INLET 
PRESSURE 700 PSIA (NOMINAL) ' 


TEST SPECIMEN INLET CONDITIONS 

444444fi444444444'440#«444444»444tt444*44444444444444»4444444444 4444 4444444444444444«44444444444»444#444440»444 


PRESSURE 

44##*444441.4#*4*#44 


.TemPERaTURE 

44444444 i »»«« 4 # « 444 44444 »## » 44 


FLOW Rate 

4 4# 44# 44444 a 4 4444 44 444444 #4 44 44*4444444 403^40 #044 


NET DIFFERENTIAL PRESS 

44444444444 44 #44 44 4# #4 


KG/SQ CM 

PSIA 

DEG. K 

DEG. C 

DEC. F 

LlTcRS/ 

MIN 

acfm 

SCFM 

GN2 

K6/HK 

GN2 

lbs/hr 

KG/SQ cm 
DIFFERENTIAL: 

PS Ap 

49,489 

7o3.? 

3o4.1 

3j .0 

87 .B 

11 .7 

.0093 

.432 

.852 

f • 877 

.6617 

9.4U 

49.489 

Toa.9 

304.1 

ai . 0 

67.7 

19.5 

,015ft 

,707 

1.393 

* 3*071 

1,1208 

15,?41 

49,489 

703,? 

304,0 

30.9 

87,6 

23,9 

.0186 

.862 

1.698 

3.743 

1.3940 

19 t §28 

49,489 

7 0 3.? 

3()4, 0 

3o.8 

87.4 

23.6 

• 0222 

1.031 

2.031 

4.477 

1,6946 

24.103 

49.489 

703.? 

303.7 

30.6 

87.1 

36.4 

.020? 

1.308 

2 .576 

5.680 

2,1995 

31.205 

49,489 

703.? 

303,5 

3o ,4 

86.7 

45.6 

,0351 

1.629 

3.20/ 

7.071 

2.8405 

40.402. 

49,489 

703.9 

3p3,3 

3o. 1 

86.2 

54.7 

. '418 

1.942 

3.828 

8.432 

3.4838 

49.SSJ " 

49,21a 

700, W 

303.0 

?9 .8 

85. 6 

64.7 

.0481 

2.225 

4.380 

9.657 

4.0 3 75 

57.4a6 

49,212 

700.U 

302.8 

29,6 

85.3 

7l.6 

.0544 

2.520 

4.?62 

10.939 

4,6967 

66,§o2 

49,212 

700«0 

302.6 

29,4 

85.(. 

si . 2 

. ,619 

2,868 

5!647 

72*449 

5.5245 

78.377 

49,212 

700.0 

30^.3 

?9» 1 

84.5 

80.5 

.0613 

2.842 

5.59/ 

12*338 

5,4519 

77.544- 

49,212 

700.^ 

302.4 

29,3 

84,7 

71.2 

,0542 

2,512 

4,?4f 

10.905 

4,6923 

66.740 

49,212 

700,0 

362.5 

29.4 

84.9 

63,6 

• i486 

2,253 

4.436 

9.780 

4,0972 

58.276 

49,212 

700. 0 

302.8 

29.6 

85.3 

54.5 

.0418 

1.935 

3.8l 1 

8.4ftl 

3,4859 

49.581 

49.212 

700,0 

303.0 

?9.9 

85,8 

45.? 

,035 c 

1.618 

3.185 

7.022 

2.8199 

40.108 

49,212 

700,0 

303.3 

30,1 

86.3 

36.3 

.0282 

1,304 

2.566 

5,662 

2.2q82 

31 ,4q8 

49,212 

70U.O 

3o3.6 

3o .4 

86.8 

28.2 

.0220 

1.016 

2, O0 1 

4.411 

1,6738 

23.008 

49,489 

703.9 

303.9 

20,8 

87.4 

?3* 0 

.0179 

• 83 ? 

1 * 63 / 

3*610 

1.3400 

19.060 

49,489 

703.? 

304.2 

31.0 

87.8 

19.2 

.oiSn 

.697 

1.378 

3,026 

1.1084 

15.765- 

49,489 

44444 

7o3.? 

44444 

3o4.5 

44444 

3l.3 

444444 

88.4 

444444 

12.2 

, ft q9p 

.451 

.889 

7.959 

, .6996 

9,?5l 

49,350 

701.9 

303.4 

30.2 

86,4 








,138 

2.0 

,6 

.6 

i.i 

deviations 
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Q &L 

►tj s 

§s 

© 

fe § 


FLOW «aTf VERSUS DIFFERENTIAL PRESSURE 

CLEAN CONDITION-FLOW RATE VERSUS DIFFERENTIAL 
PRESSURE (TEST SPECIMEN S/N' 020) INLET 

tcst number se part e test description pressure 1,000 psia (nominal) 

FLOWMETER CONDITIONS test SPECIMEN INLET CONDITIONS 

»«»«»<» **»****«**#*#»#« *»*»*#****«»**«»*#*## 

FLOWMtiER ONE _ FLOwMeTeR TWO 


FLOW RATE 
(ACFM) 

Pressure 

(pSI.rt) 

TF^P 
(DFO. F> 

FLOW RATE 
IaCFM) 

PrF.SSUoE, 

(PsIa) 

TfMP 
(OEG. F) 

Pressure 

<Psu‘i 

AVG 
TEMP 
(OEG, F> 

AVG 

FLOW RATE 
(aCFM) 

.15 

30.4 

■>0.4 

.13 

50.2 

87.7 

9 76.3 

88,6 

.0072 

.22 

31.0 

fla.ft 

.21 

50.6 

87. B 

976 .? 

88.3 

.6113 

,27 

=»U.4 

88*1 

.26 

5a.? 

87.9 

’72.3 

88.6 

.0138 

,31 

30.4 

97.4 

.1 1 

po.i 

37.9 

9 77. 3 

87.7 

.0160 

.41 

31.0 

AS.tt 

,41 

50.2 

87.3 

972.3 

86.8 

.6213 

,50 

30,1 

94.4 

.50 

49.3 

87.4 

972,3 

85.9 

.6257 

.59 

30.1 

89* A 

• 60 

48.9 

86.7 

977,3 

84.7 

.6304 

,69 

49.9 

hT*4 

.71 

48 . S 

86.' 

968.7 

83.7 

.0355 

.77 

49,9 

79.7 

.81 

48.3 

84.7 

*68 , 3 

82.2 

.0400 

.87 

49.5 

79.7 

.91 

47.? 

93.9 

964,3 

81.3 

.6445 

.87 

49,1 

77.7 

.91 

47.0 

fl> .7 

964.3 

80.2 

.0444 

. #78 

48.7 

77.8 

.81 

47 . 0 

«2.5 

964,3 

80.1 

.6392 

.69 

49.5 

7«»i 

.7.1 

48.3 

13.5 

964.3 

80.3 

.0352 

.60 

49.5 

78. 9 

.60 

4R.3 

8. .6 

’64.7 

80.5 

.0304 

.50 

49.9 

73.3 

.50 

48,9 

83. 1 

964.3 

81.2 

.6258 

.41 

30.2 

79*3 

.40 

49,7 

87.5 

• 964,3 

81.7 

,0209 

.31 

3J.I 

8 <i .4 

.30 

49.5 

87,9 

964.3 

82.2 

.6157" 

.26 

30.) 

81.3 

.25 

49.9 

84,3 

9 64.3 

82.8 

.6133 

.21 

*i .2 

«T.H ' 

.21 

49,9 

84 , 4 

964.7 

83.2 

«0l09 

.14 

49.7 

8?*5 

• 13 

49,3 

84.9 

964.7 

83.7 

.0070 
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Flow rate versus differential pressure 


test NUvnER 5E PART F 


TEST DESCRIPTION 


CLEAN CONDITION-FLOW RATE VERSUS DIFFERENTIAL 
PRESSURE (TEST SPECIMEN S/N 020) INLET 
PRESSURE 1,000 PSIA (NOMINAL) 


TtST SPECIMEN INLET CONDITIONS 


PRESSURE 

(PSIftJ 

AVG 

temp 
<oeg. f> 

VVG 

FLOW RaTe 
( -CFM) 

oROSS 

DIFF. press 
primary 

loSID) 

GR'SS 

OIFF. PRESS 
SEC0N DA RY 
(PSln) 

aVG GROSS 
DIFF* PRe^S 
(PSIO) 

tare 

DIFF. PRESS 
IPSlD) 

net . 

DIFF*. PRESS 
(PSID> 

976,2 

as. 6 

,0072 

7.323 

7,6ll 

7.468 

.0,000 

7,468 

976. 2 

*8.3 

. 113 

11.9)5 

) 2,23a 

12.075 

-0.000 

i2.f)76 

972.3 

«a.o 

.01 0 

14.752 

13. 15" 

14.951 

-0,000 

14.951 

972.3 

«7,7 

.0160 

17.467 

’7,038 

17.652 

-0,000 

17.653 

972.3 

86.8 

. / 213 

24. '95 

24.367 

24.231 

-0.000 

24.231 

972.3 

«5.9 

.0287 

29.990 

■>0.279 

30.135 

-0,000 

30,135 

972,3 

64,7 

.03 ’i4 

36.597 

36,95* , 

36.773 

-0,000 

36,774 

968.3 

63.7 

.0365 

43.73) 

44.154 

43.943 

-0,000 

43.943 

968,3 

62.2 

. O4"0 

49.931 

5'. 251 

50,116 

-0.000 

50.116 

964.3 

61.3 

.04^5 

56.990 

57,f2o 

57.25? 

-0.000 

57.259 

964,3 

60.2 

. 0444 

57.24B 

57,52o 

57.384 

-0,000 

57.385 

964,3 

8fi , 1 

. <392 

49.619 

49,619 

49.6X9 

-0.000 

49.619 

964.3 

8 O .3 

.0762 

43.312 

4 3 , 7 5 1) 

43.531 

-0,000 

43.532 

964.3 

80.5 

.0304 

36.357 

36.719 

36,536 

-0,000 

36,538 

964.3 

61.2 

, '25P 

3o,231 

3o.45i 

30.341 

-0.000 

30.341 

964.3 

81,7 

.02-19 

29.794 

23.9 9 

24.651 

-0,000 

23.851 

964.3 

»2.2 

.!!lS7 

17.41)7 

17.437 

17.422 

-0.000 

17.422 

964,3 

«2.H 

. 133 

14.451 

14.521 

14.486 

-0,000 

14.486 

964.3 

63 .? 

.1)1’ 9 

11.734 

11.72? 

11,726 

-0,000 

11,628 

964,3 

83.7 

.OOTo 

7.323 

7.?7, 

7,297 

-0.000 

7,297 

„ 

■J.ARE DlFF. 

PRESS 3 -1.64000E-04 ♦ 

-1.2693')E-02 

(ACFM) ♦ 2.48070E-01- 

! ACFM) **2 + 

ft <ACFM)«*3 
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flow RaTF VERSUS DIFFERENTIAL pressure 

CLEAN CONDITION -FLOW RATE VERSUS DIFFERENTIAL 
PRESSURE (TEST SPECIMEN S/N,020) INLET 

TC-SJ NUMo£R =a£ PART p Test DESCRIPTION PRESSURE 1,000 PSIA (NOMINAL) 


TEST SPECIMEN INLET CONDITIONS _ _ NET DIFFERENTIAL. PRESS 

*#ift*#e#*#***#**»»»tt*«»tt»#*«*o#«*»*tt*tt**»»»#tt*a***#»««»»»****«****»#*#-tt*tt«-«-«##*»#*«*»*-tt*»**»e**##e»Ai***tt<>»* *#»#*»»»*«**«**»*#*»#* 


PRESSURE TEMPER" TURt FLOW RaTE , , 

****##**#*«*»*•»(»**» (HHt*******#****(HHHUHHHHHHHHHMH**#***Ht**#****#**#* 


K 6 /SQ CM 

PSIA 

DEG. K 

CEO. C 

DEG. F 

LITrRS/ 

MtN 

1 CFH 

SCFM 

Grip 

K 6 /HK 

SN 2 

LpS/HR 

K 6 /SQ CM 

differential 

' PS ID 

68,635 

976.2 

3t-4.6 

3f,4 

88,6 

12.4 

.4072 

.462 

J?P t 

Hi 004 

,5251 

7.468 

68.635 

976.2 

304.4 

, 31.3 

38,3 

?!) . 1 

.4113 

,7a8 

1.434 

3« I 6 p. 

.8490 

12.076 

68,357 

972, -A 

304.3 

31.1 

83,0 

24.6 

,0138 

,085 

1.74? 

3,840 

1.0512 

l'4.?5l 

68.357 

972. J 

3?4.1 

3a .9 

87.7 

28.5 

i 0 1 6ft 

1.026 

2.020 

4.454 

1 .2411' 

17.653 • 

68,357 

97a. J 

303.6 

•H0.5- 

86,8 

38.0 

.osi3 

1.366 

2j§91 

5.932 

1.7036 

24.231 

t 

68.357 

972. J 

303.1 

30.0 

85.9 

46,2 

.0257 

1,648 

3.24? 

7.156 

2.1l'87 

30.135' 

68,357 

972, J 

3<'2.5 

29,3 

84,7 

55.1 

.0304 

1,954 

3 , 84 ! 

8.48(1 

2,3854 

36,774 

68,078 

968, j 

301.9 

8,7 

83,7 

64.6 

.0355 

?,?B 0 

4.490 

9,898 

3.0895 

43.?43 

68.078 

968, J 

301.0 

27.9 

82,2 

73.3 

.040(1 

2.577 

5.07? 

U. 18 B 

3.5235 

50.116 

67.800 

964, ? 

300.5 

27 ,4 

81.3 

«1.0 

...445 

2,859 

5 . 631 , 

12.411 

4.0257 

57', ?S9 

67,800 

964 ■ 3 

299.9 

26,8 

80.2 

81. 1 

, 0446 

2.859 

5.62? 

12.411 

4.0345 

57.385 ( 

67,800 

964. J 

299.9 

26,7 

80 .I 

71.5 

.0392 

2.524 

4.971 

10.958 

1.7444 

24.S11 

67.800 

964. J 

300.0 

26.8 

8 a ,3 

64.1 

. 352 

2.264 

4.45? 

9.828 

3.0606 

43.332 

67,8oo 

964. J 

300.1 

27, A 

8fl.5 

54.9 

«:J3A4 

1.954 

3 . 84 ? 

8.484 

2.5689 

36,?3B 

67,800 

964. J 

300.5 

s>7 ,3 

6 1 ,P 

46,3 

, 1?58 

1.656 

3.o61 

7.189 

2.1332 

30.341 

67,000 

964. J 

300,7 

27 , 6 

81.7 

37.3 

.0209 

1.341 

2.641 

5.823 

1.6769 

- 23.551 

67.800 

964. J 

3ni-r 

27.9 

02.2 

27.9 

.1 IS7 

1.044 

1 .?70 

4,36o 

1.2249 

17.422 

67,800 

964 . j 

301.4 

pfi .? 

8 a . 8 

23*5 

.<U33 

.850 

1.673 

3,689 

1.0185 

14.486 

67,800 

964, J 

301 ,6 

28,4 

83.2 

19.3 

.0109 

.699 

1.37? 

3.034 

,8246 

U.T?8 

67.800 

»«#(»« 

964. J 
«««»» 

3rl.9 

»*»*« 

28.7 

«#»«»*> 

83.7 

12.2 

.907 A 

.450 

.88? 

1.952 

■ 5i3o 

7.297 

68.050 

967, y 

301.9 

28.7 

83.7 








.276 

3.? 

1.4 

T.4 

2-5 

deviations 
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DATE: 7/8/76 


o o 

•*» m 

*t> $ 
O H 

§g 

£> 5 

gs 

*4 63 


Flow RATft VERSUS DIFFERENTIAL PRESSURE 
TFST NUMBER ha PART a test description 

flowmeter conditions 


FLOWMETER ONE 

****#»*»****«9**#*********IHHHt*tt**#* 


Flow rate 
(ACFM) 

PRESSURE 

<psl 4 f 

TEMP 
(DEO. F) 

.67 

49,9 

74*7 

.T8 

4?,9 

74.4 

.69 

49.7 

74*6 

,60 

sO, 1 

7 »9 

.50 

so.1 

75. 6 

.41 

49.5 

7 *H 

.31 

49, 9 

77.1 

.27 

49,9 

77*8 

.22 

4?, 9 

78,7 

.14 

4?, 5 

79.4 

.14 

49.7 

8' .5 

,23 

♦0.3 

80.4 

.26 

49.9 

8' ,2 

.32 

49.9 

sn.o 

.41 

4?.9 

7R.2 

.51 

49.7 

78«4 

.60 

49,9 

77.6 

.69 

49.5 

76.8 

.78 

49,5 

7R.9 

.67 

50.1 

75. Z 


FLOWMETER two 

******.nnHHm**#**#**-*»* ***#»***##*## 


flow Rate 
UCFM) 

PRESSURE. 

(PSlA) 

TfmP 
(DEG* F) 

.91 

47.8 

79. i 

.81 

40.3 

78.6 

•7l 

48.3 

78.8 

• 6l 

,.8.9 

78.9 

.50 

49.3 

79.4 

.40 

48,9 

79.7 

.31 

49,3 

as. 4 

.26 

49.3 

8 .9 

.91 

49.5 

8T.3 

.1*3 

49.3 

8T.7 

.53 

49.3 

2.3 

.22 

48,9 

8? .5 

.25 

49.5 

62.5 

.61 

49. 3 

89.6 

.41 

49.3 

8?. 5 

• 51 

48.7 

82, T 

. 60 

•’8.7 

81.6 

.70 

48.3 

si.i 

.81 

47.8 

89.2 

.91 

47.9 

79.6 


CONTAMINATED CONDITION-FLCW RATE VERSUS 
DIFFERENT IAL PRESSURE, TOTAL OP 4.9 mg OF 
SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 1000 PSIA (NOMINAL) 

test specimen inlet conditions _ 

o*o<t<Ht»«»i**i**ei<nnt**********fl****# 


PRFSSURE 

(PSIM 

AVG 
TEMP 
(DEO. F> 

AVG 

flow rate 
(aCFM) 

992. T 

76.9 

.6438 

992.7 

76.6 

,6393 

992.1 

76.7 

• 0345 

99?. T 

76.9 

.0301 

992.7 

77.5 

.0252 

992.1 

78. 0 

,0200 

992.7 

78.7 

.6155 

992.7 

79,3 

.6131 

992.7 

80.0 

.0106 

992.7 

80.5 

,0067 

992.7 

81.4 

.0067 

99?,T 

81.4 

,6116 

992.7 

81.4 

.6130 

992.1 

81.3 

,6157 

992.7 

80.9 

.6264- 

992.7 

80,3 

.6251 

996.1 

79,6 

.0296 

992.7 

7B.9 

.6343 

992.1 

78.6 

.6388 

992.7 

77,4 

.6439 
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DATE: 7/8/76 


FLOW RATE VERSUS (DIFFERENTIAL PRESSURE 


TFST NUMBER 11A PART 


test description 


TEST SPECIMEN INLET CONDITIONS 
******##**»*«««**#*»*«#»*****»****#*****#« 


CONTAMINATED CONDITION-FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE, TOTAL OF 4.9 mg OF 
SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 1000 PSIA (NOMINAL) 


PRESSURE 

(PSIAI 

AVG 

Temp 

(DtG, FI 

aVG 

FLOW RaTe 
C-CFM) 

gross 

DIFF. PRESS 
PrIM.dRY 
(bSID) 

GROSS 

01 FF. PRESS 
SECONDARY 

<psin> 

aVG gross 
DIFF. PRE5S 
(PSIOI 

TARE 

DIFF. P^RESS 
(PSlO) 

NET' 

' DIFF. PRESS 

(psxb) 

99a, i 

76,9 

.0438 

36.856 

57,449 

57,153 

> 0,000 

37, is? 

992.1 

76.6 

. -393 

49.599 

5 >.189 

49.894 

- 0.000 

49.894 

992.1 

76.7 

."345 

43,586 

43.253 

43.420 

- 0.000 

43.420 

992,1 

76,9 

.0301 

37.179 

36,922 

37,050 

- 0,000 

37,051 

992,1 

77.5 

, '252 

30.262 

29,973 

30.117 

- 0.000 

30. lie 

992.1 

' 8.0 

.0200 

23.333 

23,039 

23.186 

- 0,000 

23.186 

992.1 

78,7 

.0)55 

17.581 

17,320 

17.450 

— 0 ,000 

17.450 

992,1 

(9,3 

.0131 

14.576 

14,4=7 

14,492 

- 0,000 

14,492 

992,1 

8 0.0 

,nl , '6 

11.569 

11.384 

11.476 

- 0.000 

11.477 

992,1 

80.5 

,0067 

7.117 

6.996 

7, 0*6 

- 0.000 

7.057 

992*1 

81.4 

. 0067 

6.991 

6,996 

6.994 

- 0.000 

6.994 

992.1 

»1.4 

.olio 

11.820 

ll,54fl 

11,830 

- 0.000 

11.830 

992,1 

81.4 

.0130 

14.200 

14,2 6 

14.218 

- 0.000 

14.218 

992,1 

«1.3 

.0157 

17.643 

17.663 

17.653 

- 0,000 

17,653 

992,1 

80.9 

.0204 

23.520 

23,497 

23, 5o? 

- 0.000 

23,569 

992,1 

«0.3 

.0251 

29.950 

29,8=8 

29.904 

- 0.000 

29,904 

992,1 

79.6 

,0298 

36.432 

36,290 

36.361 

- 0,000 

36,361 

992.1 

78.9 

. 343 

42,964 

42.792 

42.878 

- 0.000 

42.879 

992.1 

78.0 

• 0388 

48.97 D 

49.557 

49.265 

- 0.000 

19.266 

992.1 

77,4 

.0439 

56.983 

57,449 

57.216 

- 0.000 

57,216 


JARE DIFF, PRES 8 

= -1.6AOOOE-04 ♦ 

-1.26930E-02 

(ACFN) * 2.4B070E-01 

<ACFM>“*2 ♦ 

0 (ACFM) **3 
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DATE: 7/8/76 

CONTAMINATED CONDITION-FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE, TOTAL OF A. 9 mg OF 
SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 1000 PSIA (NOMINAL) 


TEST SPECIMEN INLET CONDITIONS 

ae******************************.^*********#******-******#.,..**********®**********..**************************** 


PRESSURE 

a****************** 


TEMPERATURE 


flow rate 

A************************************************ 


NET DIFFERENTIAL' PRESS 


KQ/SO CM 

PSIA 

DEO. K 

deg. c 

DEG. F 

LITfRS/ 

MIN 

,'CFM 

SCFM 

gn 2 

KG/HH 

GN2 

LBS/HR 

KQ/SQ CM 
DIFFERENTIAL' 

PS ID 

69,T5q 

992.1 

298,1 

24.9 

76,9 

82.8 

. .438 

2.917 

5.746 

12*661 

4.01 8 3 

37,153 

69,750 

992.X 

298.0 

24.8 

76,6 

74.6 

,0393 

2.621 

5.161 

11.378 

3.5o79 

49.894. 

69,750 

992,1 

298.0 

24.3 

76,7 

65.1 

.0345 

2,301 

4.530 

9.988 

3.0527 

43.*20 

69.750 

992.X 

298.1 

25.0 

76.9 

56.4 

.0301 

2.005 

3.946 

8.703 

2.6o49 

37.051 

69,750 

”2.X 

298.4 

?5.3 

77.5 

47.0 

.025r 

1,677 

3.302 

7.aB0 

2.1175 

30.118 

69.750 

992.X 

£98,7 

25.5 

78,0 

37.0 

.0200 

1,333 

2.625 

5.786 

1.6301 

23.186 

69,750 

992.X 

299.1 

26. - 

78,7 

28.6 

.0155 

1.029 

2,027 

4.468 

1.2269 

1T.450 

69.750 

992.X 

299,5 

26.3 

79.3 

24.1 

.01*1 

,868 

1,710 

3.T70 

1.0189 

14.492' 

69,750 

992.X 

299.8 

26 . 7 

3r),0 

19.5 

,0106 

.703 

1.38& 

3.054 

»8 0 69 

11.477 

69,750 

992.X 

300.1 

27.0 

8(5.5 

12.1 

,0067 

.443 

.872 

1.922 

.4951 

7.057' 

69.750 

992.1 

300.6 

■>7.5 

81.4 

11.9 

.0067 

.440 

.86 ( 

1.910 

.4917 

6.?94 

69.750 

992,1 

300 .6 

27.5 

81.4 

20.0 

.Olio 

.724 

1.425 

3.i43 

.8317 

ll»?30 

69.750 

992.1 

300.6 

27.4 

81.4 

23.7 

.013“ 

,856 

1.685 

3.714 

,9997 

14.?18 

69.750 

992.1 

300.6 

27. A 

81.3 

28.9 

,1167 

1,038 

2.045 

4.5o8 

1.2411 

17.553 

69.750 

992,1 

300.3 

27.1 

80.9 

37.7 

’.0204 

1,350 

2.659 

S.B61 

1.6526 

23.?09' 

69,750 

992.X 

3OO.0 

26,8 

8n .3 

46.7 

.0251 

1.664 

3.275 

7.223 

2.1025 

29,»04 

69,750 

992.1 

299.6 

?6.4 

79.6 

55.6 

. 298 

1.976 

3,691 

8.577 

2.5564 

36.361 

69,750 

992.1 

299,2 

?6.1 

78,9 

64.5 

.0343 

2.276 

4.48 X 

9,878 

3.0147 

42.879 

69.750 

992.1 

298,7 

25,6 

78,0 

73.0 

,0368 

2.577 

5.07? 

11.188 

3,4637 

49,266 

69.750 

***** 

992,1 

***** 

298.4 

««*#* 

25.2 

****** 

77.4 

83.0 

.0439 

2.925 

5.760 

12.699 

4.0227 

37.216 

69.750 

992.x 

299.3 

26.2 

79.1 








0 

,u 

** . 

.8 

.8 

1.5 

DEVIATIONS 
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FLOW RATE 

VERSUS DIFFERENTIAL PRESSURE 

DATE: 

"T/8/76 




1 



JEST-NUMBER UB_ . PART B 

TFt;T nFSCBTPTTON 

DIFFERENTIAL PRESSUEeTtO^L OF*!* 

9 lag OF 







synthetic costamhant added. 

(S/N 020) INLET PRESSURE 415 

TEST-SFECIKKN 
PSIA (NOMINAL) 


FLOWMETER CONDITIONS 

****************************************************************** ************** 


TEST SPECIMEN INLET CONDITIONS 
. ************************************ 

1 


P._n WM p T « n 

'N£ ... 


R.flWMFTFS Tun 







U ************************************ 

************************************ 





AVfi 

■ 

FLOW RATE 
lAQEM)-_. 

PRESSURE 
... -tfiSlAL, 

TEMP 

— IDES. Fl 

FLOW RATE 
. . . <ACFMi 

PRESSURE. TEMP 

iESIAL. .(nE6._ F.) 


PRESSURE 

(PSIA) 



13W'l:TAa 

— r.n M 

: u 

.88 

49.5 

...ZF-ta. . . 

.... .91., 



418.7 



.1035 

•% 

_ .. .78 

49.9 

73.0 . 

• ai_ . .. 

4B.3 75.7 


417.4 

74.7 


.flQS7 

it 

_ -.6? _ . 

49.9 

. 73.7 . . 

- -71 

.. ..48.5 _ — T.5...5. . 


416.8 

7u.fi 


.nA5>7 

1 

( .88 

44.9 

73.4 . _ 

, • 60 _ , , 

.. . .40*7 .... JZ5..3 


- 416.1 

74.3 


. 071 5 


.*50. 

. ~ . -5SL.1 

73*4. . . 

.50 

49.3. .... 75.3 


416.1 



.0601 


_ *41. . 

. . siux 

.. .„ 73*6 

• 40 . 

49.3 75.3 


415.5 

7U.U 


.04R4 

Jj 

*11 

_49.4_ . 

_7.a»6._ 


49.5 75.3 



7U.U 




.31 

49.^9— 

. _ 73.6 . ... 

.30. _ 

.4.4*3. 25*3 


- ms. s 

74-11 


•5 ' 

-nuR 7 

T" 

_ *iio 

5D..1 

73.7 

•25 _ 

4S-9 - ... . _ ., 


. 415.5. 

7U.R 


.rial 1 


1 , .22 

- 50.1. 

73*8 ... 

. .21 _ 

49*9 75.3 


416.5 

74.6 


-n»R4 


! 15. 

49.9 

73.9 

*14 

49;9_ .75.3 


.. 416. 1_ 

74.6 


.0170 

' 

9 15 

49.5 

74*4 

•14 

. ...49.1.. _ _7 5 « 7 


416ti. 

75.0 


.0168 

sf 

~*H _ . 

49.5 . 

. 74.1 

♦21 

49.3 75.3 


416.1 

74.7 


i .0P59 


. . ,27 

49.9 

73*9 . 

•26 ._ 

_ 49.5 7.5.2, 


. 416.1 

/ 

74.5' 

-- 

.0315 

< 

__ 9 32i . 

. 50.1 

73.6 

•31 ... 

. . 49.7 . .. 75, g . . _ 


.. 415.5 

74.5 


.0379 


.41 

£4*2. 

zaix. ... . 

*41. . . 

49.3 75.2 


415.5 

74.4 


.0489 


. .51 _ 

60 . 1 _ 

.73. 6 . 

•50 

49.3 75.2 


415.5 

74.4 


.0604 


.60, 

.49.9, 

73.6 

•61 

48.7 75.2 


414.2 

74.4 


.0719 

m 

. . _i69 

- _ -49.7. 

_.Z3.6. _ 

•71 

48.3 ' 75.0 


- 413.5 

74.3 


•,g.»3P. 



9 . 
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FLOW RATE VERSUS 

DIFFERENTIAL PRESSURE 

DATE: 7/8/76 





JEST.. NUMBER 11B 

pj\Rt_a 

CONTAMINATED 

TEST DESCRIPTION T)T FFERF.NTT AL _ 

CONDITION-FLOW 

PRF.SKTTREi TOTAT. 

RATE VERSUS 
OF 4-9 nre OP. 






SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(R/N n?nt TNT.F.T PRESSURE 415 PSTA TKnMTKAM 


TEST SPECIMEN INLET CONDITIONS 
****************************************** 










GROSS 

GROSS 





PRhSSURg 

AVG 

TEMP 

AVG 

ELQW RATE 

DIFF. PRESS , 
PRIMARY 

DIFF, PRESS 
sFOnMOARY 

AVG GROSS 
nlFF. PRFSS 

TARE 

DIFF. PRESS 

NET 

nlFF. PHES«t 


(PSIA) 

(DES. F) 

(ACFM) 

<PSID> 

(PSID) 

(PSID) 

(PSID) 

(PSID) 

V If 

418.7 

75.2 

.1035 

168.453 

166*453 

168.453 

• 002 

168.451 


417.4 

74.7 

.0937 

143.169 

143.169 

143.169 

.001 

143.167 


416.8 

74.6 

.0827 

119.465 

119.465 

119.465 

.001 

119.464 


416.1 

74.3 

.0713 

97.974 

97.974 

97.974 

.001 

97.973 


416.1 

74.3 

.0601 

77.882 

78.695 

78.289 

.000 

78.287 


415.5 

74.4 

.0484 

59.520 

60*049 

59.784 

.000 

59.783 

i« 

415.5 

74.4 

.0368 

-0.001 

• oOO •« 

-0.000 

.000 

-0.002 


415.5 

74.4 

.0367 

44.043 

43.788 

43,916 

.000 

43.914 


415.5 

74.5 

.0311 

36.172 

35.894 

36.033 

.000 

36.032 


415.5 

74.5 

.0254 

28.969 

28.594 

28.781 

.000 

28.780 

1 

416.1 

74.6 

.0170 

18.699 

18.448 

18.574 

• 000 

18.572 


416.1 

75. 0 

.0166 

18.201 

18.162 

18.181 

.000 

18.160 

1 

416.1 

74.7 

.0259 

29.404 

29.225 

29.315 

.000 

29.313 


416.1 

74.5 

.0315 

36.793 

36.527 

36.660 

.000 

36.658 . 

f 

415.5 

74.5 

.0379 

45.405 

45.058 

45.232 

.000 

45.230 


415.5 

74.4 

.0489 

60.021 

60.681 

60.351 

.000 

60.349 


415.5 

74.4 

.0604 

78.006 

78.695 

78.351 

.000 

78.349 

1 

414.2 

74.4 

. 0719 

98.922 

98.922 

98.922 

.001 

9B.921 


413.5 

74.3 

.0830 

120.414 

120.414 

120.414 

.001 

120.412 

r 

412.9 

74.4 

.0938 

143.801 

143.801 

143.801 

.001 

143.799 

'l 
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flow rate VERSUS DIFFERENTIAL PRESSURE /7BT76 
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TEST NUMBER 1 J.8 


TEST SPECIMEN INLET CONDITIONS 


AVG 

TEMP. 

(DEG. F) 


AVG 

FLOW RATE 
(ACFkJ 


£ART_K ... 


GROSS 

DIFF. PRESS 

... .P.RIMAB.Y 

(PSID) 


i73.509 


DIFFERENTIAL PRESSURE. TOTAL OF 4.9 mg OF 
SYN T H ET I C CONTAMINAN T AD DED ; '' T E S T S P E CIMEN 
(S/N 020.) INLET PRESSURE 415 PSIA (NOMINAL) 


DIFF. PRESS 
...SECONBARY— 
(PSID) 

"173.509 


AVG GROSS 
(PSID) 
'i‘73.509 


(PSID) 


(PSID) 






.TEST NUMBER UB 


.TABLE 82. 

FLOW RATE VERSUS DIFFERENTIAL - PRESSURE 


PART. B 


PAGE: 5 

-DATEr- -If S fKr 


DIFFEREN TIAL PRESSURE- TOTAL OF_4.9 mgvOF ^ 
(S/N 020) INLET PRESSURE 415 PSIA (NOMINAL) 


TEST SPECIMEN INLET CONDITIONS 

H-********** .********. **********♦*«****♦*****♦****♦»********♦*♦&*♦***♦♦**:.*,, ***♦**♦»***** ********* ♦********** 


NET DIFFERENTIAL PR 
♦»<♦*****«**»*♦**** 


P RESSURE TEMPER A LURE FL O W ..RATE 

******************* ****************************** ************************************************* 







LITERS/ 



GN2 

GN2 

KG/SQ CM 

If 

K6/S<i_CM. . 

.. P5IA 

BEG.. K. 

. DEG » C 

__ DEG. F 

MIN 

-AfiJEM 

S£FM 

Kg/Hg 

LBS/HR 

differential 

PSXD 11 

29.408 

_ 418.7. 

. 2??.,2. 

2,4.0 

75*2 

02.7 

,_«.1Q35 

2.920 

5.750 

IP. 676 

11.8433 

168.451 

2?, 3R7. 

_ 412.4 

296.9 

23.7 

. . 74.7 . , 

.._ .74.7 

„*0537_ 

2.. 63.6. 

. 5,1211 

11.442 

16.565,7 

J.43.167 

29.3U2 ... 

_ 416,8 

296,0 

23,7 

7,4.6 .. 

. .65.6 

• QS2Z— . 

.„.2,324 _ 

4.527L 

JJLtflSO 

8.3P91 

119.464 1 ] 

. 29.2o6 

416.1 

. .296., 7 _ 

. . 23,5 

74,3 

. .56.1 

.0713 

g , nnl 

..3,2.40 

H.686 

6.0B82 

97.973. 

29,256.. . 

_4 16il_ 

296.7 

£3 ,5 

74.3... 

.47 ,3. 


U687 


7.324 

5x5041 

78.2B7 1 '-! 

29,210 ... 

41S&5_ 

£96,7 _ 

£3.b 

7.4.A., 

37,7 „ .. 

.,H4£4_._ 

1x350 

.£.,.67.3 

5 » B93 

A.2031 

S9.783.' j 



. 29,210 ... “IIS.! 5 . . 296,7. 23,6 _ 7.4, . 4. _ , _.28.6, .0567 1.Q29 2*026 4,468 3.0B7S 43 .914 


_ sMio. 

415.5 

296.8 

23.6 

, 74.5 

, .24.2 

_ « Q3ll 

-.-1.372 . 

_ -1, 718- . 

3.784 

P.B333 

36.032 1 

..£4,218. 

.... 415., 5., 

.296.8 

... 23.6 

74.5 

19.7 - 

.0254 

.712 

. 1*402 

3*000 

2. 0234 

28.780 

29,256 _ 

416.-1 . 

296,8 .. 

23.7 . 

.74,6. 

13*Q 

_ 9 0 X 70 

_j.4?a . 

. .,9.41 _ 

2l025 

1.3057 

18.572 

.29.256 

... 416.1 

2?7.1 

£3.9 

75.0 

__ 12,8 

, 81.68 

.472 

. ...,930... 

2*050 

1.2782 

18.180, ^ 

29,256- 

- 416.1 . 

..£96.9 

. -23.7. 

74.7 

_2Q,A. 

. .0259 

.726 

. 1.430 

3.152 

2.0609 

29.313 

2?.2b6 

. . 416.1 

_ 296.8 

23.6 

74.5 

24.5 

.. .J>3i5 

.884 

1,740 

3*836 

2.5773 

36-. 658 

29.210 

. 415.5 

296.8 

23.6 

74.5 

. 29,7 . 

.0379- 

1.063 

_..2,094 

!ti616 

3.1600 

45.230' 

29.210 

415.5 

296.7 

23.6 

74.4 

38.2 

.0489 

1.369 

2.696 

5.944 

4.2430 

60.349 

29.21Q 

.. .4J.5.5 

. 296.7 

23. b 

74.4 

47.4 

. ,0604 _ . 

Ai693_ . 

3,33-3 

-M4B- . 

5.5085 

78.349 

29.119 

414*2 . 

296.7 

23.6 

74.4 

56.5 

,0719 . . 

-2.009- 

. 3.951., 

-8.723 

6.9548 

98.921 J 

.£9,073. . 

413.8 , 

296.7. 

. . £3.5 

74.3 

. -65.4 _ 

. ..JJ93Q 

2.317 

4.562 

10*057 

8.4658 

120.421 

29.020 

412.? 

296.7 

23.5 

74.4 

.73. 9_ 

.0930 

_2.614_. 

5.148- 

11.349 

io, up;.. 

U3.79? 








TABLE 83 


PAGE : 1 

DATE: 7/8/76 


FLOW RaT^ VERSUS cIFFEREWTIoL PRESSURE 


Xf st number iic part c test description 

flowmeter conditions 

**«# « *» O tHHHHUHKHHHHHUItt « O #*»»*#« tt iHHHHHHUHHt « (HHHHHKf «« 


contaminated condition-flcw rate versus 

DIFFERENTIAL PRESSURE, TOTAL OF U.3 mg OF 
SYNTBETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) m WmWs 

H»*tt0»**#«»«O**<Ht#»tMHHH»»**»**»******* 


FL0wMl]ER one 


flowmeter two 

(HHttKHtOtHHMHUHHHHUHHMHUHHHHHHt (HHHUHHt 


AV0 AVG 


Flow Rate 

" (ACFMJ 

PRtssuRt 

tf mp 
(DEG; F) 

flow Rate 
(acFmi 

PRESSURE. 

<PSlA> 

temp 

(UEG. F) 

PRESSURE 

(PSIa) 

temp 
(0E3. F) 

flow Rate 
'( AC fMI' 

,86 

*9.7 

74.7 

• 91 

47.6 

48.7 

l-tiH.n 

75.7 

,0426 

.78 

•♦7.9 

7V.9 

.81 

48.1 

77.7 

1 04,0 

74.8 

.0389 

,69 

•-'-.J 

71 .7 

.71 

48.7 

77. > 

1- 04.0 

74.4 

.0343 

.60 

4*, 9 

7i .9 

.61 

48.7 

77,3 

1V04.P 

74.6 

.0298 

• 5o 

= 1.1 

72*2 

.5 0 

49.1 

77.3 

l'-flO.O 

74.8 

.0250 

.41 

= o.2 

73 • a 

.41 

49. S 

77.7 

1-QO.O 

79.3 

.0204 

.31 

= -.l 

7r. 7 

.4.0 

49,5-' 

78.2 

T’OO.n 

75.9 

.0153 

,26 

Tl.9 

74-2 

.26 

49.7 

78.4 

1 '.00. 0 

76.3 

.0130 

.22 

U>.& 

75. 

.21 

49.1 

78.8 

1' 00,0 

76.9 

.0105 

,15 

49, b 

76.1 

.1 4 

49.4 

79.6 

1 (H.n 

77.9 

,0070 

•I 5 

= 4.2 

77.8 

• 14 

49.9 

fee. 7 

1<'04,0 

79.2 

.0070 

.23 

4b , ? 

77*8 

.22 

47,9 

8 .9 

1- 04,0 

79.4 

.0107 

.26 

49,5 

78. P 

.26 

49,] 

81.1 

1 04,0 

79,6 

,6128 

.32 

44, 9 

77*9 

.31 

49,3 

’ l • ) 

1 04 . 0 

79.5 

.0155 

.41 

"?.5 

77;6 

.4!' 

48,9 

81.1 

1 04,0 

79.3 

,0199 

.So 

79.9 

76.8 

.50 

49.1 

8o. 6 

1.' 04.(1 

78.7 

.0248 

,6g 

= (. .1 

7?»8 

. bii 

49.1 

bP.f- 

1 "0 0 .0 

77.9 

.0297 

.69 

*r9 , b 

7c .7 

.71 

48.3 

79.2 

1 6 0 0 , O 

76.9 

.0342 

.78 

49.9 

74. M 

.81 

48.3 

78.7 

1000,0 

76,3 

.6388 

.87 

44.7 

76*4 

.91 

/• 7 ,6 

7? • i- 

lono.o 

75.7 

.0433 


J 


ll 
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TABLE 83 

FLOW RATe VERSUS DIFFERENTIAL PRESSURE 


TjST NUMBER 11C PART c 


TEST DESCRIPTION 


PAGE: 2 

DATE: 7/8/76 

CONTAMINATED CONDITION- FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE, TOTAL OP 11.3 mg OF 
SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/H 020) INLET PRESSURE 1000PSIA (NOMINAL) 


TtjST SPECIMEN INLET CONDITIONS 


PRESSURE 

ipsIa), 

A V6 

IfcKP 
(UCG. F) 

\VG 

FLDW R;.Te 
(aCFM) 

rROSS 

DIFF. Rress 

PRIMARY 

(pSIO) 

ftROSS 

|)IFF- press 
SECONDARY 
(pstn) 

a vg ghus? 

DIFF* f'HESS 
(PSIiil. 

Tare 

DIFF. PRESS 
(PSID) 

NET 

DIFF. PRESS 
(PSIp), 

10U4.U 

'5.7 

.0428 

55.940 

56,817 

56,37? 

-0.000 

56.3T9 

1004. 0 

'4.8 

. -389 

49,683 

5u , S-i4 

50.094 

-0.000 

50.094 

1004 . v 

'4.4 

.C343 

43.9-9 

43.599 

43. 754 

-0.000 

43.754 

1004,0 

(4.6 

1-2*8 

37,274 

36,922 

37.(198 

-0,000 

37.098 

1000. p 

'4.8 

. 0250 

30.32 

29.973 

30,14b 

-0.000 

30.147 

1000.0 

'5.3 

.0234 

23.971 

2*,b) 1 

23.791 

-0,000 

23.791 

lOOU.o 

'5,9 

.1153 

17,425 

17.2 6 

17.31? 

-0.000 

17.316 

looo.o 

1 6.3 

,1)131) 

14.52v 

14,293 

I4.4pb 

-0.000 

14, 4o7 

looo. o 

'0.9 

, il 1 1 5 

U.48U 

11.27-. 

11.37? 

-0.000 

11.379 

IOO 4.0 

(7.9 

.0070 

7.463 

7,138 

7,<*0« 

-0.000 

7,400 

10U4.O 

'9.2 

.0070 

7.463 

7,45) 

7.457 

-0.000 

7.457 

1004. u 

'9.4 

.01 7 

11.674 

11.726 

11.700 

-0.000 

11.700 

1004.0 

'9.6 

.'128 

H.272 

14,29i 

14.28j 

-0,000 

14.283 

1004,0 

'9.5 

.0155 

IT. 611 

1 7 , 61 6 

1 7 • 6 '* 6 

-0.000 

17,608 

1004 a v 

79.3 

, ’199 

23.292 

23.268 

23.281- 

-0.000 

23,280 

1004.0 

'8.7 

.(.248 

29.951 

29.8-8 

29.9(14 

- 0,000 

29,905 

1000. P 

'7.9 

. 0297 

36.844 

36,750 

36.797 

-0.000 

36.T97 

1000. Y 

'9.9 

,. 342 

43.54) 

43,4^6 

43 .483 

- 0,000 

43,484 

1000 . 0 

(6.-; 

.-388 

49.433 

5 .189 

49.dll 

-o.ooo 

49,011 

1000,0 

'5.7 

,M33 

56.942 

57.764 

57.35J 

- 0,000 

57,353 


I ARE UlFF • 

PRES? = -l.ftu.OOOE-04, + 

-1.2a93o£-02 

( 4 CFM) * 2.48070E-01 

(ACFM) **2 ♦ 

0 (ACFH>**3 



I 



TABLE 83 


PAGE; 3 
DATE;- 7/8/76 


flow rate versus different! a pressure 


tfst number nc part c test description 


CONTAMINATED CONDITION-FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE, TOTAL OF 11.3 eg OF 
SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 1000 PSIA (NOMINAL) 


TEST SPECIMEN INLeT CONDITIONS 

44444*4*44*4*4444* v***************************************************************************************** 


NET DIFFERENTIAL PRLSS 

**44*44*4*44*4***4*##* 


PRESSURE 


Y lE-PER-TURt 

ft*ftft4Ht*ftftftft«*»«««»***««ftftftft«ftft 


flow rate 

ft ««*««««»* 


Kti/SQ CM 

PS>1« 

DEG, K 

DEG. e 

OEf?, F 

L.IT--RS/ 

MIN 

\CF V 

SCFM 

K6/HK 

GN2 

LB§/HR 

KG/SQ CM 
DIFFERENTIAL 

PSI.O 

70.586 

1*04.„ 

297.0 

74,3 

75,7 

fip.l 

. 426 

2.892 

5.694 

12*554 

3.9638 

55.379 

70,586 

lOOf.O 

'96.9 

73.8 

74.8 

74.7 

. ‘369 

2.633 

5<)8P 

11.432 

3.5 2 I9 

50.094 

70.586 

lu04.. 

296.7 

23.6 

74,4 

65.7 

. j343 

2.323 

4.573 

10.m83 

3.u762 

43,154 

70.586 

1U()4. . 

296.8 

<3. 1 

74.6 

56.6 

298 

2,1-15 

3,76 ( 

8.745 

2,6 0 83 

37,098 

70,307 

1000 . * 

,96.9 

73*8 

74.8 

47.2 

. v'?5 1 

1,685 

3iJl7 

7.317 

2.1195 

30,147 

70.307 

lUOD.y 

297.2 

24.1 

75.3 

38.3 

.0204 

1.375 

2.?o' 

5.968 

1.6.727 

23.f?l 

70,3o7 

1U0O, 

2.97.6 

?4,4 

75,9 

28.7 

. U53 

1.930 

2 .1 22 

4.472 

1.2174 

17,516 

70.307 

1000 ,y 

-97.8 

74.6 

76.3 

24*2 

.013 - 

.871 

1.71? 

3.781 

1.0129 

14.J07 

7o,3o7 

looo.u 

298.1 

24.9 

76,9 

19.4 

. 01 OF 

,7-(2 

1,386 

3.048 

,8oOO 

11.J7? 

70.586 

1004, . 

2.08.6 

PS.5 

77.9 

12.8 

. 07, 

.471 

• 9 2 ! 

2.043 

.5203 

7.500 

70.586 

1004. o 

.‘99.4 

26,7 

T9. 2 

12.9 

.0 07 

.473 

•- 3i 

?.i)53 

.5?43 

7.557 

70,586 

1004, *' 

299.5 

26.3 

79,4 

19,8 

.0107 

.715 

l.+o* 

3.106 

.8226 

11.700 

TO, 586 

10(14. . 

299.6 

26.4 

79.6 

23.8 

, 128 

.858 

1,689 

3.723 

1.0042 

14.283 

70.586 

1004.' 

299.6 

76.4 

79,5 

28.8 

. ‘ 165 

1.039 

2, '>4? 

4.510 

1.2380 

17,508 

70.506 

101)4, y 

•299.4 

26,3 

79.3 

37.2 

. 199 

1.335 

2i§2? 

5,796 

1.6367 

23,280 

70.5B6 

1004, v 

299.1 

25.9 

78,7 

46.7 

.•‘246 

1,664 

3 .27 f 

7.224 

2.1025 

29 ,?o5' 

70.307 

loou, . 

298.7 

25.5 

77,9 

56.2 

. 297 

1.994 

3.92£ 

8.654 

2,587 1 

36.797 

70,30 f 

l u o o . v 

;9fl.l 

?S. ’• 

76.9 

66.0 

. 134;- 

2.2.98 

4l & 25 

9,976 

3.057;; 

43.484 

70 ,3g7 

1000 

297.8 

24.6 

76,3 

74.1 

,0388 

2.611 

5.141 

11.334 

3.5 0 21 

+9.5U 

70.307 

***** 

1 UOO . c 
44*44 

297.4 

44444 

24.3 

*44444 

75.7 

4*4*4* 

82.6 

. 0433 

2.917 

5,744 

12«664 

4.0323 

57.353 

70.461 

U’02.*- 

2<j8.1 

25.-1 

77.0 








.138 


.9 

.9 

1.6 

DEVIATIONS 
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PAGE: l 

DATE: 7-8-76 


tpst number i id x part 6 test description 

F-LOWMETER conditions 

#******#**************&*#«*****»******************* ***************************** 


CONTAMINATED CONDITION - FLOW RATE versus 
DIFFERENTIAL PRESSURE. TOTAL OF 11.3 mg 
OF SYNTHETIC CONTAMINANT ADDED. TEST 
SPECIMEN t ||;N ^ I MW T IN r ^^NWT^ (N0MINAL) 

-ft *4 »***<HH» »**»*<**#*##*«##**#*#* ## 


FLOWM.iiEH OMe FLOWMeT^R T*0 


avg _ AVO 


Flow Rate 

(ACFM) 

PRfc==|jRt 

tpihr 

fgMP 

(OES: F> 

flow Rate 
(ACFM) 

PRESSURE, 

(P$lA) 

tEMP 
(OEG. F) 

PRESSURE 
(PSI 4 ) 

TEMP 
(DEG. F) 

FLOW RATE 
'(ACFM) 

.88 

*9.5 

qS.q 

.92 

47.4 

82.2 

*12 . '9 

81.5 

• loss. 

.78 

30.4 

8n .9 

.fll 

48.7 

82.2 

*12.2 

81,6 

.0957 

.69 

= 0.2 

ftr'i «9 

.70 

48.9 

fl 2 « 3 

*11.6 

81.6 

.0835 

.60 

*50,1 

80 • 9 

# 6l 

49. i 

ft v. 4 

410,9 

al.T 

.0730 

.51 

49.9 

fl'i.9 

.51 

48.9 

82.5 

4io,9 

81.7 

.0610 

,41 

30,4 

34.9 

.41 

49.9 

ft?. 5 

410.9 

81.7 

.6499 

.32 

??,9 

PT.2 

• 31 

49.5 

ft?. 6 

*1’.9 

81. 9 

.6379- 

.27 

49.9 

ftfl4 

• p6 

49,3 

8?. 8 

411.6 

82.1 

• 0315 

.22 

49.9 

87*8 

.21 

49.7 

83.0 

411.6 

82.4 

,0258 

.IS 

= 0.1 

ft?*T 

.73 

49.9 

i'3.3 

411.6 

82.7 

.6175 

.15 

4V.5 

p.. 4 

.13 

49.3 

83 . S 

4ip.? 

02.9 

• 0168 

.21 

= u.2 

a?. 5 

.20 

49,9 

83,7 

*12.2 

83.1 

,6254 

.27 

49,9 

8?;? 

,?6 

49.5 

83.5 

*1 1,6 

82,8 

.0319 

.32 

49.5 

81*9 

• vl 

48.9 

8r.3 

411.6 

82.6 

,0374 

.41 

49.9 

87.5 

.40 

49.1 

83.2 

*10.9 

82.3 

.0492 

.51 

49,9 

ftf ;3 

.50 

49,1 

83.0 

*10.9 

82.2 

.0609 

.60 

“9.7 

81*1 

• 60 

48.5 

85 . S 

410.3 

82.0 

.0721 

.69 

= 0,2 

8f.l 

.71 

48,7 

82.7 

4(19.6 

81.9 

.68*7 

.78 

= i .2 

8)" ! f 

.81 

48.5 

8?. 5 

478,7 

81.8 

.5937' 

.87 

•♦9.9 

87*1 

.91 

47.8 

ftp. 4 

418.7 

81.8 

.10*1 



TABLE 84 


PAGE: 


2 


flow hate versus differential pressure 


DATE: 7-8-76 


TEST NUwHER 11D PART 0 
TtST SPECIMEN INLET CONDITIONS 

ft*0*ft*»0*0*ftift**»0**ft*ft»ft0*ft*«ft»a»ft»ft0»«ft« 


TEST DESCRIPTION 


CONTAMINATED CONDITION - FLOW RATE versus 
DIFFERENTIAL PRESSURE. TOTAL OF 11.3 mg <. 

OF SYNTHETIC CONTAMINANT ADDED. TEST 

SPECIMEN (S/N 020) INLET PRESSURE 415 PSIA (NOMINAL). 


oRilSs fiR’'SS 


PRESSUKE 

(PSIaI, 

iVG 
lEMP 
(DEG. F) 

AVG 

FLOW RaTE 
(ICFM) 

' DIFF. PRESS 
PRIMARY 
(RSID) 

DIFF. PRESS 
SECONDARY 
(PSId) 

a vg gros-j 

DIFF. PRESS 
'(PSID). 

TARE 

DlFF. PRESS 
(PSID) 

NET 

DIFF, 'PRESS 
(PSID) 

412.? 

b l,5 

.1051 

183.709 

183.709 

183,70? 

,002 

183, 7oB 

412.2 

81.6 

.-957 

155.616 

155.616 

155.616 

.001 

155,615 

4H.0 

81.6 

.0835 

127.208 

1 27.208 

127. ?08 

,001 

127,206 

410.? 

*•1.7 

.0730 

105.428 

1 >5.428 

105.428 

,001 

105,426 

4lr,.V 

»1.7 

, 06 1 0 

82. 199 

83. ”16 

82.60 8 

.001 

82,606 

410.? 

*1.7 

♦ 04 y 9 

63.533 

64.393 

63.963 

.000 

63.961 

410,? 

01,9 

.’'379 

46.785 

46.597 

46.691 

.000 

46,689 

411.? 

82.1 

.0315 

38, '44 

37,84? 

37,943 

,000 

37,942 

411. p 

L2.4 

.2258 

30.148 

29,915 

30.032 

.000 

30.030 

411.0 

6?. 7 

.0170 

lo. HI 

I8.863 

19.00? 

.000 

19,000 

412.2 

82.9 

.Ol fc 8 

18.707 

18.749 

18.728 

• 000 

i'8, 726 

412.2 

83,1 

. •' 254 

29.654 

.’9,456 

29.555 

.000 

29.554 

4ll.o 

82. B 

.0319 

30.414 

38.3'* 

38.358 

.000 

38.357 

411,o 

«Z. 6 

.0374 l 

46.232 

46.020 

46.126 

.000 

46.124 

410.? 

82.3 

. *492 

62.657 

63.446 

63. '>52 

.000 

63.050 

410. ? 

83. 2 

.0609 

8?. 446 

83.33? 

8?. SB? 

.000 

82,887 

410,3 

82.0 

.0721 

103.849 

103,849 

103.84? 

.001 

103.848 

409.0 

81.9 

.-847 

129.733 

129.733 

129.733 

.001 

129.731 

4lB.( 

81.8 

.0937 

149.934 

149.9 34 

U9. 9 3 4 

.001 

149.933 

418.1 

81.8 

.1041 

178,659 

J 78,659 

178.65? 

.002 

178,657 


J ARE DIFF. 

PRE5 S = -3.4C00OF-05 * 

- 4 . 44 O 00E-04 

<ACFM> + 1.5O933E-01 

( ACFM) **2 ♦ 

0 ( ACFM) **3 




TABLE 84 

flow Rate versus differentia pressure 


PAGE: 3 

DATE : 7-8-76 


tfst number nn 


PART 0 


test description 


LuniJirilNKLEU WNLP.LJ.iVLN 


TLUH Aillu 




TEST SPECIMEN inlet CONDITIONS 




DIFFERENTIAL PRESSURE. TOTAL OF 11.3 mg 

of synthetic contaminant added, test 

SPECIMEN (S/N 020) INLET |$ 1^ (E0!|INAL) . 




PRESSURE 

* 000 « 0000 * 0000 » 00«0 


JemPeR l'TURE 

0000 4 000 «««# # « 00 a » * 6 * 000000000 


flow Rate 

0000 ft 000 00000 0000 00 000000000***00 ft*#* e oo*ooo 00000 


KQ/SQ C« 

PS In 

DEG. K 

DEG. c 

DEG. F 

LITrRS/ 

MIN 

acfm 

5CFM 

SN? 

Kg/HR 

GN2 

LrS/HR . 

KS/SQ CM 
DIFFERENTIAL/ 

PS.fD 

29.028 

412.9 

3on.7 

27.5 

81. 5 

81.7 

.l05l 

2.69 0 

S.69/J 

12.544 

12.9159 

183. Tot 

28.982 

412.2 

300.7 

•>7.5 

81.6 

74.3 

• 0957 

2.626 

5.171 

11.400 

10.9408 

155.617 

28.937 

411.0 

300,? 

27.6 

81.6 

64.6 

. fj 835 

2,288 

4.5n+ 

9.930 

B.9435 

127,20/ 

28,891 

410.9 

300-7 

27.6 

8l.7 

56.1 

• "73 n 

1,996 

3??2’ 

8.663 

7. +122 

165. +2* 

j8,891 

410,9 

300.8 

•?7.6 

81.7 

46.6 

,'/6l» 

1,668 

3*284 

7. |39 

5.3o78 

82 . 80 / 

28.891 

410.9 

300.8 

27.6 

81.7 

3B.1 

.0499 

1.366 

2.689 

5.928 

4,4969 

63.96’, 

28.891 

410.4 

300.9 . 

27. 7 

8i,9 

26.8 

,0379 

1.036 

2.139 

4.496 

3.2826 

46,607 

28,9 3 7 

411.0 

301,0 

27.8 

82.1 

2r.9 

.0il5 

.864 

1,700 

3.749 

2.6676 

37.?41 

28.93? 

+ 11.0 

301.2 

28.0 

82,4 

19.6 

.,1258 

,7o7 

1.392 

3.6*8 

2.1113 

30,031* 

28.937 

411.8 

3:1.3 

28.2 

82.7 

12.7 

• H7« 

,466 

•’I i 

2. #22 

1.3359 

l'9,00'- 

28.982 

412.2 

301.5 

98. 3 

8 s. 9 

l 9 .S 

.0168 

,460 

• ?06 

i .998 

1.3166 

18.7 2 i 

28,982 

+ 12.4 

3/11.5 

28,4 

83,1 

19.2 

.0254 

.696 

1.37U 

3.921 

2.077B 

29.55; 

28.93? 

411.? 

3-'l .+ 

< 28,2 

82,8 

24.2 

. 319 

.872 

1.7l« 

3.787 

2.6967 

38.35- 

28.937 

+ 11*2 

3-1.3 

28.1 

82.6 

26.5 

.11374 

1.022 


. 4.436 

3.2429 

46.12/ 

28,891 

410.9 

301.1 

68.0 

83.3 

37.3 

.0495 

1.343 

2 . 84 ? 

5.830 

4,4329 

63,051 

28.891 

+ 10,9 

301.0 

27.’ 

82.2 

46.6 

.060? 

1.664 

3.276 

7.223 

5.8276 

82.9?- 

?6,B45 

+ 10 *'? 

300.9 

27.8 

82.0 

55.1 

.0721 

1.967 

3*872 

8.537 

7.3 0 12 

163.84? 

20,800 

409 , 0 

300.9 

„7,7 

81.9 

6S.0 

.0847 

9.308 

4*544 

10.018 

9.1J10 

ia’.Ta: 

29.433 

416./ 

300.8 

27.6 

81.6 

73.8 

.0937 

2.612 

5, 143 

li.339 

10.5413 

149.93L 

29.393 

000*0 

418.1 

*«*tt« 

300.8 

# 0*00 

27.6 

Oft**## 

8 l .8 
0 #***# 

81.9 

.1/141 

2.897 

5.7o + 

12.575 

12.5609 

17B.6S' 

28.971 

412.1 

301.0 

27.8 

82,1 








.093 

1.4 

.2 

.2 

• 4 

deviations 
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TABLE 85 


PAGE : l 

DATE- 7-8-76 


flow nap; versus differential pressure 

CONTAMINATED CONDITION - FLCW RATE versus 
TpST MUMPER 11E Part K TEST DESCRIPTION DIFFERENTIAL PRESSURE. TOTAL OF 16. 7 mg 

OF SYNTHETIC CONTAMINANT ADDED. TEST 

SPECIMEN (S /N .020) INLET PRESSURE 1000 PSIA (NOMINAL) 

FLOWMETER CONDITIONS TEST SPECIMEN. INLET CONDITIONS 

******************************** *******»****#**,«*************<, *»****#**■»******* ••»»««««•»«•«•••*«•••*»••••••••«••»•# 

FLOWMETER one FLOWMETER two 

*#*«***#*«#(Ht»#**»«*(t*e*»*»«#»«**1»*» (MHHt***»(HH*#****O*****»»**tt»HHHHHtlj0» 


AVO AV3 


Flow Rate 

pRE»bURt 

TE'-’P 

flow rate 

PRESSURE, 

TfmP 

PRESSURE 

TEmP 

FLOW R*TE 

(ACFM) 

(p?Aa) 

(DEOl F> 

(iCFM) 

( P 5 I A ) 

(OEG. F) 

IPSIa) 

(DEG. F) 

(ACFM) ’ 

,86 

su.i 

67.3 

.91 

47,9 

7-5,8 

092.1 

70.6 

.6437 

.78 

50,4 

64* R 

,A 1 

48*5 

73.9 

992.,’ 

69.5 

.6397 

.68 

58,? 

6A«4 

,70 

/.8.9 

77,8 

999. T 

69.2 

.0344 

.60 

30,4 

64. P 

.60 

49.3 

77,8 

992,i 

69,3 

.0302 

.50 

4?. 5 

67,2 

.5. 

48.7 

7T.9 

992.7 

69.6 

.6249- 

.41 

49,9 

67.8 

.40 

49.3 

72.9 

992.1 

70.0 

.6164 

.31 

49.1 

68?7 

.3" 

48.7 

7?, 8 

092.1 

70.7 

.0151 

,27 

5?,2 

69.5 

• 96 

49.9 

73.9 

099. T 

71.3 

.0133 

.22 

= V.2 

7^.2 

.21 

49,9 

73.5 

992. ? 

71.8 

.01 of 

.15 

49,9 

7*. 9 

.14 

49,9 

74. 

992. T 

72.4 

■ ;i#f* " 

.15 

49,7 

79 .9 

.14 

49.5 

74.7 

996,7 

73,4 

.0072 ' 

.22 

49.5 

7? .2 

.21 

49, T 

74.9 

992.7 

73.5 

.0107 ‘ 

.27 

49,5 

72.7 

.26 

49,3 

75. - 

992.1 

73.4 

.1136 ‘ 

.32 

00.2 

71;9 

.31 

-9.9 

75,1 

992.7 

73.5 

,61i7 ' 

.41 

50.1 

71.4 

.41 

49.5 

75.0 

992.7 

73.2 

• iioi 

.51 

??.5 

7 : »7 

.51 

48.5 

74.7 

992.7 

lt,r 


.60 

49.5 

69.7 

.60 

48 • 3 

7*. 1 

992.7 

7i.« 

.61*8 ’ 

.69 

4?.9 

69.0 

.71 

48.5 

73.6 

988.7 

71.3 

.6341 

.78 

40.5 

63«? 

.81 

47.6 

73.5 

988.1 

76.6 

;o396 

.37 

40.5 

67.5 

.91 

47 . 4 

72,3 

988.1 

69,9 

.0436 



TABLE 35 


PACE: 2 

DATE: 7-8-76 


FLOW R A T(t versus differential °rfssure 

CONTAMINATED CONDITION - FLOW RATE versus 
TfST NUmRER HE PART £ TEST DESCRIPTION DIFFERENTIAL PRESSURE. TOTAL OF 16 7 mg 

OF SYNTHETIC CONTAMINANT ADDED. TEST \ 

SPECIMEN (S/N 020) INLET PRESSURE 1000 PSIA (NOMINAL). 

TfcST SPECIMEN inlet conditions 
«**•**«***««** 


PRESSURE 

(PSlAl 

«\VG 

TEMP 
(OtG. F! 

A VG 

flow Rate 

< ?.CFH> 

GROSS 

DIFF" PRESS 

PRIMARY 

(pSIO) 

/ 

gross 

DIFF* PRESS 
secondary 
(psid) 

a VG GR0S9 
DIFF. PRE?S 
(PSID) 

tare 

DIFF, PRESS 
(PSIO) 

.. NET' 
DlFFi PRESS 
(PSID> 

992,1 

T 0 , 0 

.0437 

58.641 

59.417 

59.02? 

-0.000 

59,029 

992, I 

09.5 

. 397 

51 .874 

52.464 

52.16? 

-0.000 

52.169 

992.1 

-9.2 

• •’344 

44.799 

44 . Na- 

44.65? 

-0.000 

*4,659 

992,1 

09,3 

.031 2 

39.372 

as. '63 

38.217 

-0,000 

38.217 

992.1 

09.6 

. '249 

3l).57> 

33,240 

30.405 

-0,000 

30,4o6 

992,1 

70.0 

• 0 2 !i 4 

24 ,244 

23.927 

24.086 

- 0.000 

24,086 

992,1 

T<). 7 

.0151 

17.409 

17,170 

17.29U 

-0,00 0 

17, 290 

992.1 

71.3 

, ; 133 

15.046 

14.826 

14.936 

-0,000 

{4,936 

992.1 

~l.fi 

.0107 

11.933 

11.7 i 

11.637 

-o.ooo 

il,B37 

992,1 

72.4 

.0072 

7.621 

I, 63? 

7.726 

-0.000 

7,727 

992.1 

73. A 

.1)472 

7.696 

7.63s 

7.664 

- 0,000 

7,664 

992.1 

73. K 

.0107 

11.68/. 

1 1,683 

11.684 

' -0,000 

Ii .684 

992.1 

73.6 

.0130 

14.672 

14.654 

14.663 

- 0.000 

{4,663 

992.1 

73.5 

. 157 

17.969 

17.9(4 

17.941 

-O.OOO 

{7,9*2 

' 992.1 

73.2 

.0206 

24.306 

24,214 

24,26(1 

- 0.000 

2*. 266 

992.1 

72.7 

.0250 

30.69* 

34,527 

30.611 

- 0.000 

30.6{{ 

992.1 

71.9 

.0296 

37.444 

37,199 

37,321 

-tl ,000 

37.322 

9B8.1 

71.3 

."348 

45.169 

44.866 

A5.«1B 

- 0.000 

*5,ol8 

9B8.1 

7 - .ft 

. q 39 n 

50.621 

51.199 

50.910 

- 0.000 

50.910 

988. 1 

u9.9 

* ’436 

56.R91 

59.417 

50.90*. 

- 0.000 

58.904 


J.ARE 0IFF, 

PRF. 5 S = -l. 6 *nonOo* ♦ 

” 1 .2A930F-42 

IACFM) + 2.46o7oE-()l 

(aCFMI *»2 ♦ 

fl <ACFM>**3 



TABLE 85 


flow ratf versus differential pressure 


PACE: 3 

DATE 7-8-76 


TE S T NUMRE" TIE 


PiRT F 


TEST DESCRIPTION 


TEST SPECIMEN INLET rQNnITIONS 


CONTAMINATED CONDITION - FLOW RATE versus 
DIFFERENTIAL PRESSURE. TOTAL OF 16 7 mg 
OF SYNTHETIC CONTAMINANT ADDED. TEST 

SPECIMEN (S/N 020) INLET PR| |S 1000 PS L\ (NOj^J) . 




PRESSURE 


temperature 


FLOW RATE 


KG/SQ CM 

PS I*. 

OFC. K 

DEG. C 

deg. f 

LITrRS/ 

MIN 

•.CFM 

SCFM 

GNp 

GN 2 , 
LrS/HR 

KG/SQ cm 
DIFFERENTIAL 

PS.I.D 

69,750 

99^.1 

P94.3 

? 1.1 

70.(1 

93.9 

.0437 

P.949 

5. 80 S 

1*2.800 

4.1S02 

59,029 

69,750 

992.1 

294.0 

23. 9 

69,5 

75.9 

.0397 

2.68o 

5,275 

11.632 

3,6670 

52,169 

69.7S0 

992.1 

293.8 

2-. 7 

69,2 

65.8 

, 344 

2.325 

4,579 

IO.o9S 

3.1399 

44.659 

69.750 

993.1 

?93.9 

in.7 

69,3 

57.5 

.O 3 U 0 

2 . 0*1 

4.019 

6,859 

2.6069 

38.217 

69,7So 

992.1 

294.0 

20.9 

69,6 

47.1 

,0249 

1.680 

3. 3|)8 

7,293 

2.1377 

3d, 506 

69.750 

992.1 

294,3 

21.X 

7-1. r 

3B.3 

.■I2i:4 

1.375 

2? To' 

5.969 

1,6934 

24,086 

69.750 

992.1 

?94.7 

21.5 

7o.7 

28.3 

.0151 

1.017 

2.oo9 

4.414 

1.2156 

17'.?90 

69.750 

992.1 

295.' 

2l .5 

71,3 

24.9 

. '133 

.896 

1.76? 

3.869 

1.0501 

I4,?36 

69.750 

992.1' 

295, i 

22.1 

7i.B 

19.9 

.0117 

.723 

1.423 

3.137 

.8 3 22 

11.937 

69,750 

992,1 

295,6 

??.s 

7?. 4 

13.2 

.007? 

■ .486 

.955 

2.109 

.5432 

7.T27 

69.750 

992.1 

296.2 

23. ' 

73.4 

13.1 

.'■072 

.462 

.949 

E» ()93 

.5389 

7,664 

69.750 

992.1 

296.2 

?3.1 

73.5 

19.7 

.0107 

.715 

1 *4oS 

3.104 

.8215 

11,584 

69,750 

992,1 

296,2 

23.1 

73.6 

24.3 

,U13(. 

.875 

1.729 

3.796 

1.0309 

14.563 

69.750 

992,1 

29i.2 

23.0 

73,= 

29.3 

.0187 

1.055 

2.079 

4.560 

1.2614 

I7.?*2 

69.750 

992,1 

296.0 

22.9 

73.2 

38.6 

. 021(6 

1.361 

2.7i? 

5.993 

1.7657 

24,260 

69,750 

992.1 

295.8 

2 P .6 

72.7 

47.2 

.,)25o 

1.661 

3.310 

7.298 

2.1522 

36.511 

69.750 

992,1 

295.3 

2 ?. Z 

71.9 

56.0 

,('?96 

1.969 

3.?lS 

8,634 

2.6240 

37,322 

69,471 

988,1 

295,0 

21 . a 

7 J . 3 

66.0 

.0340 

2.333 

4,594 

Tn.128 

3.1651 

45.018 

69.471 

988, x 

294.6 

21.4 

7n,6 

74.0 

.039-1 

2.617 

5,153 

11.360 

3.5794 

50,?10 

69.471 

»««« 

988.1 

o»#e« 

294.2 

**«■»« 

2 i.i 

«««««*» 

69.9 

83.2 

.0435 

2.932 

5,773 

12.726 

4.1414 

58,?04- 

69.706 

991.3 

2RS.0 

21.9 

71,4 








.071 

1.0 

.8 

.8 

1.4 

DEVIATIONS 
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TABLE 86 


PAGE: 1 

DATE: 7-8-76 


FLOW RATF VERSUS differential pressure 


TfST AUPOER l IF PA»T F TEST DESCRIPTION 

flowmeter conditions 


CONTAMINATED CONDITION - FLOT RATE VERSUS 
DIFFERENTIAL PRESSURE. TOTAL OF 16.7 mg 
OF SYNTHETIC CONTAMINANT ADDED. TEST 

SPECIMEN T g£ g^ CI ^^^^ N ^ T ^ S C»0«INAL). 


flowwuIer ONr flO’iMeTer t-vo 

**«*«*» «*«««* ««««**»« 


AVG AVG 


Flow r a t e 

PRt==URt 

Tr M P 

flow Ra T E 

pressure, 

Temp 

pressure 

TEMP 

FLOW R^TE 

“ (ACFM) 

!P$Aa> 

(DEG. F> 

t ACFM) 

(PSlA) 

(DEG. F> 

(PSl A) 

(OEG, F> 

(ACFM>“ 

.88 

av, 5 

77.4 

• 9l 

47 ,5 

7p,9 

4l2.fi 

70.1 ‘ 

. iW 

.79 

S 1.4 

77.5 

.81 

48.7 

79. 

*11.3 

78.2 

.0959 

.70 

»'».l 

77. S 

.71 

*8.5 

79.1 

418,7 

78.3 

• 0042 

.61 

4?. 9 

77.7 

.61 

48.7 

79.3 

*10.7 

■ 78,5 

.6734 

.51 

P< .2 

77-7 

.51 

49,? 

79,4 

410.7 

‘ 78,6 

.6615 

.41 

=v.l 

77.9 

.40 

49.4 

79.6 

410.7 

78.8 

.6496. 

.31 

= 6.1 

7=«2 

.31 

49,8 

79,7 

410.7 

79.0 

,0375" 

,26 

SG.l 

78. 

.25 

*9.8 

79.9 

4l n ,7 

79.1 

.0313' 

.21 

= 9,4 

78. 6 

.20 

sn,o 

8a.2 

410.7 

79.4 

,6255 

.15 

S|/,1 

7P.9 

,T3 

49 . R 

F : a 2 

411,3 

79.6 

.0170 

.15 

4V.I 

70 . 4 

.13 

48. 8 f 

80,7 

41?, n 

80.1 

.0166 

.22 

= 6,1 

79.4 

.21 

49.8 

n«, 8 

*12.n 

RO.l 

.0258 

.27 

49,9 

70.4 

.26 

49,4 

8'.. 8 

*11.3 

80.1 

.0321 

.32 

??,7 

70 . ? 

.31 

49.2 

" ' , 8 

*11.3 

80.0 

.0380 

.42 

=0.1 

7Q.1 

.41 

49.- 

80,7 

*il,i 

79.9 

.0496 

.51 

=0.1 

70*0 

.51 

49.(1 

Pr,. 7 

*10.7 

79,9 

.0617" 

.60 

= U ,4 

78 • 9 

.60 

49.2 

8.',7 

*lo,o 

79,8 

.0730 

.70 

'»y ,5 

70. * 

.71 

48 ,? 

?)', 7 

410.0 

79.9 

.0838 

. 7 ? 

=a.H 

79.1 

.'81 

48.5 

8 ) 1.7 

*10,0 

79.9 

.0959 

,88 

=< .2 

70 • 4 

• 91 

4rt»3 

r> 0,8 

* 19.1 

80.1 

.1052 



TABLE 86 


PAGE 2 
DATE 7-8-76 


fio» rate versus differential pressure 

CONTAMINATED CONDITION - FLCM RATE VERSUS 
TFST NUi-PER HE PART F TEST DESCRIPTION DIFFERENTIAL PRESSURE. TOTAL OF 16.7 mg 

OF SYNTHETIC CONTAMINANT ADDED. TEST 

SPECIMEN (S/N 020) INLET PRESSURE 415 PSIA (NOMINAL). 

TtST SPECIMEN INLET Cf'NnlTlt’NS 

<Ht*****#**»*««*<Ht*®***-IHH>"»*#a»tt* <, «*«* , ‘**F < t 


pressure 

(PSIAJ, 

AV<? 

Temp 
(O te. f) 

aVQ 

FLOW RsfE 
( -cFM) 

*R iSs 

OIFF* PRESS 

PRIMARY 
( 0 S X 0 ) 

r,R('SS 

OIFF* PRESS 
secondary 
( psin) 

A V G GROSS 
DIFF; PHE§S 
(PS ID). 

tare 

diff. press 

IPSIO) 

NET 

DIFF. PRESS 
(PSID1 

412.0 

78.1 

. 10 S 0 

J89.496 

(89.496 

109,496 

• 002 

189.495 

4l 1 *0 

78., 

,<i989 

160.456 

160,4 56 

160.456 

.001 

160.455 

41c. ! 

78.3 

.0842 

132.048 

132. >48 

132.048 

.001 

132.046 

410. 1 

78. S 

. i.7 J 4 

1-.8.374 

1 - 8.374 

100.374 

.001 

108.372 

410 .; 

1 8. A 

.0615 

84 , »99 

85.1 15 

8 4 • 7 c 7 

,001 

84,706 

410,; 

78,8 

, 0496 

63.862 

64.498 

64.18s. 

.000 

64,178' 

410. 7 

79. ' 

.*375 

46.59S 

46.3 8 

46.447 

.000 

46,445 

410.! 

79.1 

.0313 

37.800 

37.544 

37.672 

.000 

37.670 

410;! 

79.4 

.'205 

29.74 

29.435 

29.588 

,000 

29.506 

411.3 

7 9,6 

.017! 

19.174 

16.8 9 

1 9 . 00 1 

.000 

19,000 

412,0 

°0. 1 

.0166 

16.5S2 

1 8.543 

10,547 

.000 

18.546 

412.0 

«0.1 

.(i25fi 

30.298 

3c. 125 

30.2U 

.000 

30.810 

411.3 

8r,.l 

.03 -1 

38.915 

iS.YSs 

38,834 

.000 

SB . 833 

411.3 

“0.0 

.0380 

47.512 

47,232 

47.372 

.000 

47.37o 

411.3 

79.9 

.0496 

64,112 

64. 14 

64.463 

.000 

64.461 

410;; 

79.9 

.'■617 

85.138 

85.647 

85.392 

.001 

85.391 

410.0 

79.3 

.0730 

107, 4?7 

107.4V7 

1o7.4r7 

.001 

■ 107,425 

410. U 

79.9 

.0838 

131.101 

131.101 

13l.ini 

.001 

13l.n99 

410.0 

79.0 

.-.959 

101. 4“3 

161.4*3 

161. 4 P 3 

.001 

161. 4 0 2 

419.1 

80.1 

.10S 2 

188.234 , 

108,234 

188.234 

. 0 0 p 

188,232 


1«RE DIFF. PREsP = -3.4()OOOE-OS * -4.44000E“n4 (ACFm) * l,5f)933E-01 <aCFm)**2 ♦ 


(, ( ACFM) *»3 



TABLE 86 


PAGE: 3 

DATE- 7-8-76 


FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


TEST NUMBER 11 F 


P1RT P 


TEST DESCRIPTION 


TEST SPECIMEN INLF.T CONDITIONS 

0 000 «M 00 000 0*000000000000000000000 00* 


CONTAMINATED CONDITION - FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE. TOTAL OF 16 7 mg 
OF SYNTHETIC CONTAMINANT ADDED. TEST 
SPECIMEN (S/N 020) INLET ^SSl^^l^K fftL 9>R^g W 

0000*000*0**0000000*00 


PRESSURE 


lE'-iPER'TURt 

00 * 00000000000*000000000000000 


FLOW RuTE 


KG/SQ cm 

PS1„ 

DEG. K 

deg. - 

deg. f 

LlTrHS/ 

MIN 

ACF m 

SCFM 

bll? 

Ka/HK 

gn? 

lbS/hr 

kg/sq CM 
DIFFERENTIAL 

PSlD 

28.963 

4l2*; 

29H.fi 

•>5.6 

78.1 

8 -, . 0 

. 105- 

2.899 

S. M? 

l ^.586 

13.3228 

189,495 

28,918 

*11. 3 

29 A, 8 

' 28.7 

78.5 

74,5 

.'•959 

2.642 

5,2(15 

11 .470 

11.2811 

16o«*55 

28.872 

41 -.1 

29R.9 

28.7 

78,3 

65. a 

. '84? 

2.317 

4.S62 

10 * n57 

9.2838 

132.046 

28,872 

410 ,1 

R99.il 

25.8 

73,5 

56.5 

.'734 

2.819 

3.97= 

8.76s 

7.6193 

108.372 

28,872 

4iu 

2 Q 9.o 

25.9 

76.b 

47.1 

, -615 

1.69') 

3.3?5 

7,337 

5. 9534 

84,To6 

28,872 

41.-..; 

299.1 

26. 

78.8 

37.8 

. 496 

1.362 

2.603 

5.914 

4.5122 

64.178 

28,072 

*io.; 

299.3 

26.1 

79.0 

28.5 

, '375 

1.030 

2 .i 2? 

4.473 

3,2654 

46.*45 

28.872 

*1,.; 

299.3 

26.2 

79.1 

23.7 

.313 

.861 

1,69 = 

3.736 

2,6485 

3?;§70 

28,872 

4io.; 

299.5 

56.3 

79.4 

19. A 

• 0?55 

.700 

1.37? 

3* 041 

2.0801 

29.586 

28.918 

411,0 

299.6 

26.4 

79.6 

12.7 

.»l7i’ 

.469 

.92 = 

2.n34 

1.3350 

19,000 

28,963 

412,. 

299.9 

26. T 

8 :"' , 1 

12.3 

, 166 

.456 

.895 

1.981 

1.3ft39 

18.546 

28.963 

412 . 0 

299,9 

2 a. 7 

B0.1 

19.6 

,.1268 

.710 

i. ,9 ; 

3,081 

2,1240 

30.?10 

28.918 

411. J 

299.9 

26.7 

8 q . 1 

24.4 

.’■321 

.382 

- 1.73? 

3.830 

2.7302 

38.832 

28.9IB 

411. i 

299.3 

2a, 7 

80.0 

23.9 

,0396 

1.044 

2.-5= 

4.531 

3.3305 

47; ?70 

28.918 

411. f 

299.8 

26.6 

79.9 

37.8 

...496 

1.363 

2.683 

5.915 

4.5321 

64.461 

28,872 

4io.; 

299.8 

26.6 

79.9 

47.2 

.■617 

1.691 

3.330 

7.341 

6,0036 

85.391 

28.826 

410.0 

299.7 

26.6 

79.8 

56.0 

.07ol 

1.999 

3;*3, f 

8.679 

7.5527 

107,425 

28.826 

410,.- 

299.3 

26.6 

79.9 

64.8 

.:183H 

2,295 

4.52J 

9,964 

9.2172 

131,099 

28.826 

410. 

299.8 

— 26.6 

79.9 

74.1 

. 959 

2.627 

5.172 

11.403 

11.3477 

161. *02 

29,466 

00000 

019.1 

00000 

299.9 

00000 

26.7 

00*000 

80.1 

****** 

8 -5,2 

• 1 ;b2 

2.943 

5.794 

12.774 

13.2340 

183. ?3?- 

28,920 

*11. 1 

299, S 

26.3 

79,4 








• 068 

1 ., 

.4 


♦ 6 

deviations 
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TABLE 87 
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DATE: 7-8-76 


flow rate versus differential pressure 


i 


T£ST NUMBER US Part G test DESCRIPTION 

CLOWMETFR CONDITIONS 


CONTAMINATED CONDITION - FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE. TOTAL OF 24.1 mg 
OF SYNTHETIC CONTAMINANT ADDED. TEST 
SPECIMEN (S/M 020) INLET PRESSURE 1000 PS IA (NOMINAL) . 
TEST SPECIMEN INLET CONDITIONS 


FLOWMhJER ONf FLOWMeTeR TWO 


AVG AVG 


Flow rate 

(acfm) 

pRESSURt 

CP$Ia> 

TE»-P 
(DEG* F> 

FLOW RATE 
(acfm) 

PRESSURE, 

<PSl4) 

TEmP 

(deg. F) 

PRESSURE 

"(PSIS) 

TEMP 
(OEG. F) 

FLOW RATE 
(ACFM) ‘ 

• 86 

4V.7 

75-8 

.91 

47,6 

81.5 

1 0 0 4 , 0 

78.7 

.0429 

.78 

4?, 9 

75.4 

.81 

48.1 

81..' 

1 '04.6 

78.2 

.0388 

.69 

49,5 

75.- 

.71 ’ 

47.9 

80.6 

I 104.0 

77.9 

.0339 

.60 

49.5 

7«.3 

, 61 ) 

48.3 

8n.6 

1000.5 

78.0 

.0295 

.51 

30,1 

75»6 

.51 

49,1 

80,6 

1AOO.O 

78.1 

.0251 

.41 

49,5 

76.1 

.41 

48.9 

80.8 

1000. 5 

78. S 

.0202 

.31 

49.7 

76;7 

• 3fl 

49.3 

«i.o 

1060.0 

78.9 

.6153 

.27 

49.5 

7T.3 

.56 

49.1 

81.3 

1600. 1) 

79.3 

.0I3O 

.22 

49.7 

78. n 

.21 

49,3 

87.7 

loon.o 

79,8 

.0167' 

.15 

J9.5 

7R.6 

. i 3 

49.3 

" 

1 '00.6 

80.3 

,0070 

As 

49.1 

79.9 

,13 

48.7 

3-1.6 

1000,0 

81.2 

.0069 

.23 

49.1 

79.8 

.22 

48.7 

83.6 

1000.6 

81.2 

.0108 

.27 

49,9 

7 R »6 

.36 

49.7 

82.6 

r-00.6 

81.1 

.0133 

.32 

49,7 

70.4 

.31 

A 9. 3 

82.6 

1000.0 

81.0 

.0156 

.41 

4?.5 

78.8 

.41 

48,7 

8 ?. 4 

1000.6 

86.6 

.0201 

.50 

49.1 

78*1 

.50 

48.3 

82,2 

1"00,!1 

80. 1- 

.0246 

.60 

49.7 

77»2 

.60 

• 8.5 

81.7 

1J00.6 

79.5 

.0295 

,69 

49.7 

76,0 

.71 

48.3 

8O.8 

1000.6 

78.4 

.0343 

.78 

So, 2 

74; 9 

.81 

48,5 

79.8 

996.7 

77.4 

.6394 

.87 

4?, 7 

74.0 

.91 

47,6 

78,9 

996.0 

76.5' 

.0435 


J . 


I 
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DATE: 7-8-76 

flow RaTf versus DIFFERENTIAL PRESSURE 


TfST NUMBER 116 PART 6 


TEST SPECIMEN INLET CONDITIONS 

i****************************************** 


PRESSURE 
( PSI A 1 

AVG 
Temp 
(U te. Ft 

aVG 

FLOW RaTe 
(.CFM) 

rtRpSS 

DIFF* PRESS 
PRIMARY 
(PSIQ) 

1004,0 

78,7 

.0429 

59.694 

1004, U 

78.3 

, -368 

52.559 

1004,0 

77.9 

.0339 

*5.697 

1000. 0 

7a. 0 

.0295 

38.509 

louo.v 

78.1 

,n2Sl 

31.77’ 

1000.0 

78. es 

.0202 

2A.52.1 

1000,0 

78,9 

,9153 

17.947 

1000.0 

79.3 

* 0 1 ? '* 

14.84. 

lOOO.o 

/9.8 

.0107 

12,1-7 

looo. y 

«0.3 

.0070 

7.562 

1000.0 

Ml. 2 

.0^69 

7.438 

lOOO.o 

.‘1.2 

.0106 

12.19 

loon.o 

01.1 

,nl33 

15.151 

1000.0 

«l.ft 

• a 156 

18.195 

1000.0 

P0.6 

.0201 

24.276 

1000.0 

80.1 

.p246 

36.842 

1000.0 

79,5 

,0295 

38.446 

1000,0 

78.4 

.0343 

46.038 

996.0 

77.4 

.0394 

53.105 

996.0 

76.5 

,0a 3s 

60.570 


CONTAMINATED CONDITION - FLOW RATE VERSUS 
TEST DESCRIPTION DIFFERENTIAL PRESSURE. TOTAL OF 24 . 1 mg 
OF SYNTHETIC CONTAMINANT ADDED. TEST 
SPECIMEN (S/N 020) INPUT PRESSURE 1000 PSIA (NOMINAL). 


CROSS 


DIFF. PRESS 
SECONDARY 
(PSId) 

aVG GROSS 
DIFF. PRESS 
ipsio) 

TaRE 

OIFF. PRESS 

(psin) 

net 

OIFF. PRESS 
(PSID) 

60,214 

59.954 

-0,000 

59,954 

S3, 279 

52.919 

-0.000 

52,919 

*5.329 

45.460 

-0.000 

45. *68 

38,250 

30,382 

-0,000 

38,382 

31, *82 

31.626 

-o.ooo 

31.627 

2 a . 2 1 1 

- 24.367 

-o.ooo 

24.367 

17,698 

17.822 

-0,000 

17,822 

14.617 

14,72? 

-0,000 

14.729 

11.939 

12.05? 

-0,000 

12.053 

7.442 

7.50? 

-0,000 

7,502 

7,385 

7.411 

-0,000 

7,412 

12,110 

12.107 

-0.000 

12.108 

IS. 188 

15.16? 

-0.000 

15.170 

18,154 

10.175 

-0.000 

18.175 

24, 211 

24.243 

-0,000 

24,243 

30.737 

30.790 

-0.000 

30,790 

38,254 

38,351 

-0.000 

38.351 

45,789 

45.914 

-0,000 

45.914 

54.224 

53.7 n S 

-0.000 

53.7o5 

6 1 ,a75 

61.023 

-0,000 

61.023 


iARE OIFF. °RESS = -1.64000E-04 * -1 ,2693(lE-o2 <ACFM) ♦ 2.48070E-01 <ACFM>**2 ♦ 


A (ACFM) **3 
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DATE: 7-0-76 


FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


test number lie 


PART G 


TEST DESCRIPTION 


TEST SPECIMEN INLET CONDITIONS 


CONTAMINATED CONDITION - FLOW KATE VERSUS 
DIFFERENTIAL PRESSURE. TOTAL OF 24.1 mg 
OF SYNTHETIC CONTAMINANT ADDED. TEST .. 

SPECIMEN (S/N 020) INPUT • 

**5«#*i#*****»i<t***'#«S. " 


PRESSURE 

***4*****<HHHHHHHHH. 


IemPER^TURL 


flow r a te 


KG/SQ CM 

PSIa 

DEG. K 

DEG. c 

LlTrRS/ 

DES. f min 

\CFM 

SCFM 

GNg 

Kg'/HK 

GN2 

LB?/HR 

KG/Sq cm 
DIFFERENTIAL- 

1 

‘ P5lp~ * 

70.586 

1004. U 

299.3 

25.9 

78.7 

87.9 

.1429 

2.882 

5,67? 

T2.509 

4.2T5S - 

59,954" 

70.586 

100^,0 

298.8 

25.7 

78.2 

74.0 

,u388 

2.611 

5,141 

11-334 

3.7256 

5H,?I? r ' 

70.586 

loo4.o 

298.7 

25.5 

77.9 

64.4 

. -339 

2.282 

4.499 

9.9n7 

3.1967 

45.468 • 

70.307 

1000.0 

298.7 

?5.5 

78.0 

55.5 

» - '?95 

1.975 

3 . 88 ? 

8.574 

/ 2.6985 

"38 ,'382 

70,3o7 

1000,0 

H9B.B 

25,6 

78.1 

*7.1 

.0251 

1.681 

3.3 0 ? 

7.295 

2,2236 

3l.??T * 

70.307 

looo. v 

299 , 0 

25.8 

78,5 

37.6 

»o 2 nH 

1.351 

2.661 

5.B66 

1.7J32 

24,367”' 

70.307 

looO.o 

299.2 

26,0 

78,9 

28.4 

.0153 

1.024 

2,0 If 

4.446 

1,2530' 

17.522 

70.307 

1000,0 

299,4 

26.3 

79,3 

24.0 

• 013y 

.866 

1.7o5 

3.761 

1.0356 " ' 

I*. T?? 

70.307 

looo.u 

299.7 

26,4 

79.8 

19.7 

.0107 

.718 

1.413 

3.116 

.0474 

12.953 

70.301 

1000. u 

300.0 

26.3 

?0,3 

12.6 

• 0 o7fl 

,466 

.?lj 

2,521 

.5275 

7.?o2~ 

70.307 

looo.u 

300.5 

27.4 

81.2 

12.4 

, ">069 

.458 

.9 0 i 

1.966 

.5211 

7.41? „ 

70,307 

1000.0 

300. S 

?7.3 

81.2 

19.9 

« 0 1 0 8 

.721 

1,4 2 1 

3.132 

.8512 

12.708 

70,307 

1000,0 

300.4 

27.3 

«1.1 

24.5 

.4133 

.883 

1.73? 

3.833 

1.0665 '” 

'151170 ' 

70.307 

1000.0 

300, a 

27,2 

81.0 

28.8 

.0156 

1.037 

2,04? 

4.501 

1.2778 

1B-.I75 ' 

70,307 

looo.u 

300.1 

27.0 

30.6 

37.3 

.0201 

1.341 

2.640 

5.B20 

1.7<j45 

24,243 “ 

70.307 

1000.0 

299.9 

26.7 

Bn.l 

| 46.0 

.0246 

1.640 

3.22? 

7* il9 

Z7I547 

""Wit?!! ~ 

70.307 

1000.U 

299,6 

g6.4 

79.5 

55.6 

. >?95 

1.974 

3.3BB 

8.571 

2.6964 

38,351 y 

70,307 

1000,0 

298,9 

25.8 

78.4 

65.0 

.0343 

2.299 

4.527 

9*981 

3.2281 

45.?14 

70,02? 

996. j 

298.4 

26.2 

77.4 

74.7 

..1394 

2.635 

5.18? 

Tl.446 

317758 

' '53;7o 5 t "~ 

70.0 2 9 

«***• 

996.0 

• •6*0 

297,9 

2 4.7 

«*«*«* 

76.5 

8 -? .5 

.0435 

2.910 

5*73? 

1?,634 

4. 2 903 

61.023 

70.321 

1000 . <! 

299.4 

26.2 

79.2 








.079 

1.1 

.7 

.7 

1.2 DEVIATIONS 
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DATE: 7/8/76 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE 

CONTAMINATED CONDITION-FLOW RATE VERSUS T 
DIFFERENTIAL PRESSURE, TOTAL OF 24. 1 mg OF 

TEST NUMBER UH PART H TEST DESCRIPTION SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN ” " 

(S/N 020) INLET PRESSURE 415 PSIA (NOMINAL) 

FLOWMETER CONDITIONS TEST SPECIMEN INLET CONDITIONS 

O* » 4 *#»««#* #**#«###*####** 

FLOWM^lgR ONf FLOWMfrTER TWO 

•#««•»»«•««»««»««•«•««»«»»««»»«««»«« *****<HH>***HMHH»***<HHHHHt »**«****#*## 


AVG AVG 


flow Rate 
(ACFM) 

PKh.RSURt 

(PSlft) 

Trmr 
(DEB* F) 

FLOW R,TE 
(acFm) 

PRESSURE. 

(PSlA) 

temp 

(DEG. F) 

pressure 

(PSlA) 

Temp 

(DEG. F) 

flow.r*te 

IaCFMJ' 

.88 

49,7 

77.9 

.92 

47.5 

79.4 

4T8.T 

78,6 

;|6W: 

.78 

PV.4 

77.8 

.01 

48.7 

79.3 

4T7.4 

78,5 

.6941 

.7o 

&1 ,4 

77.7 

.71 

49, r 

79,3 

4i6.fi 

78.5 

.6836 

,60 

30.1 

77.6 

.60 

49,0 

79,4 

016,8 

78,5 

.6718 

.51 

4V.5 

77.8 

.51 

48.7 

79.6 

4T6.8 

78,7 

.6597- 

.41 

*9,9 

78*0 

.40 

49,2 

i9.8 

4u.fi 

78,9 

.6486 

.32 

*9,7 

78.3 

.31 

49,2 

86.0 

416,8 

79,2 

.6369' 

.27 

»v.l 

78*5 

• 25 

49.8 

8", 1 

4)6,8 

79.3 

.6316 

• 22 

30.4 

78.8 

• 9I 


86.3 

416,8 

79,6 

.6356 

.15 

49.5 

79.) 

.14 

49,0 

80,6 

416.8 

79,8 

.6171 

.15 

49.1 

79 ..7 

• T4 

48.0 

81. r 

417.4 

80,3 

.6169' 

.22 

49,9 

78.7 

.■si 

49.4 

8),1 

417.4 

80.4 

.0251 

.26 

49,9 

79.8 

.95 

49.4 

8T.2 

417.4 

60.5 

.0305- 

.32 

49.7 

79;6 

• 3l 

49,6 

81.7 

417.4 ‘ 

80.4 

.0368 

.42 

49.7 

7Q. S 

.41 

49,0 

91.1 

417.4 

, 86.3 

.6487' 

.51 

49.5 

79.9 

.51 

48.7 

81,1 

4i6.B 

80.1 

,6597 

.60 

3V.2 

79.2 

• 60 

19.0 

86.9 

1 I 6 .I 

80.0 

.6719 

.69 

49,7 

79.2 

.70 

48.3 

8n,9 

415.5 

80,0 

,6823 

.79 

49.9 

7°- 2 

.81 

48.3 

8 .,8 

415.5 

80.6 

.6942 

,88 

PV.2 

79.2 

.91 

48,3 

0O.T 

415,5 

80,6 

,1662 
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I 


FLOW R,Tf- VERSUS DIFFERENTIAL PRESSURE 


Tf s T MUMPER 11H PART H 


test description 


TtST specimen inlet conditions 


CONTAMINATED CONDITION-PLOW BATE VERSUS 
DIFFERENTIAL PRESSURE, TOTAL of 24.1 mg OF 
SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 415 PSIA (NOMINAL) 


PRESSURE 

<ps.i A jr 

fiVC 

temp 

<DtC. F) 

/iVG 

FLOW RaT E 
r.CFM) 

CROSS 

DIFF. PRESS 
PRIMARY 
(pSIO) 

-jROSS 

OIFF • PRESS 

Secondary 

(PSIp) 

a vg gross 

OIFF. PRE|S 
<psio) 

tare 

DIFF, PRESS 
IPSIO) 

. NET 
DIFF.' PRESS 
(PStD) 

II 

418,1 

78,6 

.1045 

198.019 

198.0)9 

198.01? 

,002 

198.017 


417.2 

78,5 

.'■941 

163.928 

’63,928 

163.928 

.001 

163,927 


416.“ 

7«. 5 

.0836 

135.035 

135.835 

135.835 

.001 

135.834 


416,0 

78. S 

.0718 

109.636 

109,636 

1 f)9 .636 

.001 

109.635 


416, a 

78.7 

.-597 

84.458 

85. 15 

84.737 

.000 

84.735 


416,0 

78,9 

. OA 86 

64.576 

65.&A5 

66.010 

.000 

65,009 

J 

416.0 

79,2 

.6369 

47.327 

46.827 

47,1)77 

.000 

47.675' 


416,0 

79,3 

.0316 

39.162 

3B.648 

38 . 9 n 5 

.000 

38,963 


416.0 

79,6 

, (\256 

30.6n8 

30.317 

30.463 

.000 

30,461 


416.0 

79,8 

.0171 

19.4?3 

19. ^ 6 

19.314 

.000 

19,313 


417.4 

00.3 

.0169 

19.174 

19. ’92 

19,133 

.000 

i9;i3i 


417,5 

8 S' .4 

> i251 

29,8 ’2 

29.743 

29.77? 

.000 

29.771 


417,4 

00.5 

.0305 

37.490 

37,38.., 

37.436 

,000 

37,435 


417,4 

oo,4 

,0368 

46.894 

46,654 

46.774 

.000 

46,773 


417,? 

On, 3 

.=.467 

64.326 

65, 129 

64,727 

,000 

64,726 


416,0 

ou.l 

,0597 

84.335 

85.331 

84.833 

.000 

84^831 


416.1 

00.0 

.0719 

109.636 

109,636 

199.636 

.001 

109,635 


415.0 

O0.D 

« rsB23 

133.626 

133,626 

133.626 

.001 

133,624 

•J 

415.0 

«0.0 

.1)942 

164.244 

164.244 

164.244 

.001 

164.242 


415,o 

0[) . 0 

U062 

203.700 

203.700 

203. 700 

.002 

263,699 



iARE DIFF. POESS = 

-3.40000E-05 ♦ 

-4.44°OOF-"04 

(ACFM) + L.50933E-01 

!aCFM)**2 ♦ 

0 (ACFM) **3 


■ 
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FLOW H A T|r VERSUS DIFFERENTIAL PRESSURE 


TEST NUMBER 11H PaRT H TEST DESCRIPTION 


CONTAMINATED CONDITION-FLOW SATE VERSUS 
DIFFERENTIAL PRESSURE, TOTAL OF 24.1 mg OF 
SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 415 PSIA (NOMINAL) 


TEST SPECIMEN INLET CONDITIONS 


NET DIFFERENTIAL' PRESS 
o»e»-»#**«o*io*#*4*»*** 


PRESSURE 


Temperature 

■ihhhhhhhhj<hhhmhhhhhhhhhhhhhhhh} 


flow rate 


KG/SQ CM 

PSIA 

DEG. K 

DEG. C 

deg. f 

LITERS/ 

MIN 

ACFM 

SCFM 

GN? 

KB/HK 

GN? 

LBS/HR 

KG/SQ CM 
DIFFERENTIAL 

PS.ID 

29,393 

4l8. 1 

299. \ 

25.9 

7B .6 

8J.6 

,1 .45 

2.923 

5.75® 

12.688 

13.9225 

198', 0J7 

29.347 

417, t 

?99,'l 

v5.B 

78.5 

74.3 

.0941 

2.631 

5.180 

11.419 

11.5252 

I63.?27 

29.302 

4lM 

299.0 

25. S 

78.5 

65.6 

.0836 

2.334 

4,595 

io.132 

9.5501 

135.934 

29.3 0 2 

416. B 

299.- 

25.8 

78.5 

56.2 

.0718 

2,!) (13 

3,944 

6.696 

T.Tnai 

169.635 

29.302 

416. B 

299.1 

2i.9 

78.7 

oft ■ 6 

. ‘597 

1,566 

1.281 

7.233 

5.9575 

84.135 

29.302 

416. B 

299.2 

26.1 

78.9 

37.7 

,0486 

1.356 

2,670 

5.887 

4.5706 

65.009 

29,30? 

416.P 

299.4 

26,2 

79.? 

28.5 

, (369 

1,028. 

2.025 

4.463 

3,3097 

47,075’ 

29,302 

41b, a 

299.5 

26.3 

79. , 

24.3 

• O 3 I 6 

,880 

1»7 3 ^ 

3.819 

a.T 3 S 2 

38.903 

29,3o2 

416.B 

299.6 

26.4 

79.6 

19.6 

.0256 

.712 

1.4o9 

3.093 

2.1416 

30. 

29.302 

416. B 

P99.7 

26.6 

79.8 

12.8 

. 171 

,476 

.93/ 

2 ,o 66 

1,3578 

19.313 

29.347 

417.4 

300.0 

? 6.8 

§0.3 

1 ? .3 

,0169 

.470 

.9*® 

3.540 

1.34S1 

19.131 

29.347 

417.4 

300.1 

26,9 

8 0.4 

19.3 

.0251 

,699 

1,377 

3.03S 

2.0931 

29.771 

29,347 

417.4 

3 o *» * 1 

26.9 

8(1.5 

23.4 

,03n5 

,85n 

1,574 

3.691 

2.6319 

37; 435 

29.347' 

4 1 7. 4 

3no.o 

26.9 

Sn,4 

2R.4 

,0368 

1.026 

2.020 

4.452 

3.2884 

46,773 

29.347 

417.4 

300.0 

? 6,8 

Bn . 3 

i7.7 

.,1487 

1.356 

2.676 

5.886 

4.5507 

64 J 26 

29.302 

416,0 

299.9 

26.7 

80.1 

46.5 

.0597 

1.662 

3.272 

7.214 

5.9642 

84.531 

’ 29.256 

416.1 

299.9 

26.7 

80 .-. 

55.9 

'719 

1.998 

3.?3® 

8,674 

7.7o8l 

169,635 

29.210 

-15.3 

299.9 

26.7 

80,0 

6 a. 3 

. .82? 

2.263 

4.496 

9.912 

9.3947 

l33.5?4 

29.210 

n5.s 

299.6 

26.7 

80.0 

73. B 

,i)942 

2.613 

5.144 

11.341 

11,5474 

164.242 

29,210 

»*«*# 

4l5.3 

299.8 

##### 

26.7 

«««««« 

8 l ).0 

«3.3 

.1062 

2.947 

5,a 0 J 

12.794 

14.3215 

263.599 

29.304 

416,0 

H 99 *6 

?6.4 

7 9 » 6 








.035 

• 0 

• 4 

.4 

* 6 
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FLOW R A Tr versus DIFFERENTIAL pressure 


TF S T NUMBER 111 p A«T J TEST DESCRIPTION 


flowmeter conditions 


PAGE : 1 

DATE: 7/8/76 

CONTAMINATED CONDITION-FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE. TOTAL OF 38.9 mg OF 
SYNTPETTC EOSTAHISANX. ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 1000 PSIA (NOMINAL) 

test specimen inlet conditions 

o»o*ei«otti»»»**«i»o*<t*oo*****i****ii»' 


FLOWMtlER ONt- FLOWMETER TWO 

********0***#******»»**lr**«********tt O « 0000 AiHHHHHt 04 Utt 0 i> 00 tHKHKMHUHtO Uflfl « O 


flow rate 

(ACFM) 

PRESSURE 

(PSIa) 

TFMp 

(DEO; F> 

FL "W Rate 

( ’CFM) 

PRESSURE, 

(PSlAl 

TFMo 

(OEO. F) 

pressure 

(PSlAl 

AVG 
TEMP 
(DEG. F) 

AVG 

FLOW RATE 
(ACFM) 

.67 

99.1 

77 .5 

.91 

46,9 

«3.1 

1000,0 

a0a3 

.0*26 

.78 

58.4 

76.4 

.81 

48.7 

87,9 

996. 1 

79,2 

.0397' 

.69 

56.4 

7a>-) 

.71 

a 9. r 

81.6 

996." 

78.9 

.0349 

,60 

50.2 

76.6 

.61 

49.0 

*7. 5 

996,0 

79,1 

,0301 

.51 

49.9 

77.? 

.51 

&9 , % 

81. « 

996.- 

79,5 

. 0231 

.91 

49.5 

77.8 

.40 

48,8 

ft?. 2 

996,o 

80.0 

.0201 

.32 

49,9 

7’. 5 

.3) 

49.4 

F2.6 

996.1 

80.6 

,0135" 

.27 

3*' .? 

70 . i 

06 

49.8 

ft o.9 

996.o 

81.1 

.0133 

.21 

49.5 

79.9 

.20 

49.0 

«3.2 

996.0 

81.6 

.0104 

.15 

49,5 

B'»7 

.14 

49 , <• 

P9.7 

996.A 

82.2 

• 0073' 

.15 

3".l 

.0 

.14 

49.8 

84 . 1 

996.0 

83 .I 

.0074 

.22 

48.9 

fh .8 

.21 

48,7 

84.4 

996.0 

83.1 

,010T 

.26 

49.7 

8 '.6 

.25 

49,4 

P4.4 

996.1 

83.0 

.0128 

.32 

6U.1 

81 .3 

.31 

,'<9.6 

ft4»4 

996.1 

82.9 

.0155 

.91 

30,1 

ft" .6 

.40 

49.4 

84.1 

996.5 

82.4 

.0203 

.50 

49.9 

70.9 

• 50 

49.1 

83.9 

996.5 

01.9 

. 0249" 

.60 

3 8.2 

79*1 

.60 

49,6 

fto,4 

996.8 

81.2 

.0299 


49^9 

7P,? 

.71 

48.5 

6?. 7 

996.1 

80.5 

. 0344- 

.78 

3 ’ .4 

77.3 

.81 

48.7 

ft?. ' 

996.- 

79.6 

.0396 

.87 

49.9 

76.5 

.91 

47.7 

® 1.3 

996,5 

78,9 

.0436 


( . 
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PAGE: 2 

DATE: 7/8/76 

contaminated condition-flow rate versus 
DIFFERENTIAL PRESSURE, TOTAL OF 38.9 mg OF 
SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
ts/N 020) INLET PRESSURE 1000 TSIA (NOMINAL) 


PRESSURE 
(PS I A > 

AVG 
temp 
(O tG. F) 

■ye 

flow r,«te 

(•CFM) 

SRPSS 

DIFF. PRESS 
poIM- RY 
<=SIO) 

9 R- 8 S 

DIFF. PRESS 
secondary 
<°S ln) 

ye gross 
DIFF. PRE^S 
(PSID) 

tare 

DtFF. PRESS 
(PSIO) 

NET 

DIFF. PRESS 
(PSIO) 

looa.v 

»0.3 

»ft426 


62. 1 06 

62.106 

*. 0, 000 

62.106 

996. u 

'9.2 

. -397 

55.829 

56.116 

55.972 

••ft ,000 

55.973 

99g. U 

7H.9 

• 0349 

48.7*7 

47.919 

48,333 

-0.000 

48.33* 

996. U 

'9,1 

,0301 

40.648 

40.259 

40,453 

- 0,000 

40,454 

996,0 

T9. 5 

,-?1l 

32.718 

32.3-43 

32.550 

-0.000 

32.551 

996. 1-' 

»C.<> 

.0201 

2c.2D6 

2 4 . , 8 7 1 

25.13? 

-0.000 

25.639 

996. U 

3(1,6 

.0155 

18.863 

19.577 

18.720 

-0.000 

18,720 

9?6.i; 

31.1 

. 133 

15.687 

15,435 

15,561 

—0.000 

15.561 

996.0 

31.6 

.01 J . 

11.886 

11.724 

11.806 

.0,000 

11,806 

996,0 

62.2 

, 0 0 T 3 

8 . U- 

7.907 

7.963 

—0 *000 

7,963 

996.0 

>13.) 

,0074 

8.08 ' 

8.078 

9.07? 

- 0,000 

8.079 

996.0 

33.1 

. 0 1 T 

12.24 ‘ • 

12.239 

12.2a? 

-0.000 

12.250 

996. u 

63.0 

.01 26 

14.940 

14,92\ 

14.930 

-0.000 

14.931 

996.0 

82.9 

.-155 

18.552 

18.52- 

18.536 

-0.000 

18,536 

996,0 

62 , A 

.0203 

25.206 

25. loo ' 

25.153 

-0.000 

25,153 

996.0 

31.9 

. : 240 

32.222 

32. '3n 

32.130 

-0.000 

32.136 

996.0 

61.2 

.1799 

40.211 

39.971 

40,093 

-0.000 

40,093 

996,0 

«0.5 

.0344 

47.821 

46.973 

47.397 

-0.000 

47,397 

996.0 

T9. 6 

.•396 

55.7'4 

56.1J6 

55.910 

-0.000 

55.910 

996,0 

V8.9 

. 04.26 

63.328 

63.997 

63 ■ 663 

-0,000 

63.463’ 


[are oiff. prers = 

-1.6O000E-04 + 

-1.2493,>E-o2 

( ACFHl ♦ 2.48070E-O1 

( ACFM) **2 ♦ 

0 (ACFM) **3 
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flow pate versus differential pressure 

CONTAMINATED CONDITION-FLOW KATE VERSUS 
DIFFERENTIAL PRESSURE, TOTAL OF 38 ..9 mg, OF 

jpSt NUMrER 131 Part T TEST DESCRIPTION SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 

(S/N 020) INLET PRESSURE 1000 PSIA. (NOMINAL) 

TEST SPECIMEN inlet CONDITIONS _ NET DIFFERENT I aU^PR|SS| 

pressure Temper, TUR t flow Rate " 







Liters/ 



GNg 

GW2 

KS/SQ CM 

'i 

KS/SQ CM 

PS I A 

DEG, K 

OEG, C 

DEG. F 

min 

ACFV 

SCFM 

KG /H K 

lb5/HR 

DIFFERENTIAL' 

psip 

70,307 

1000.L 

300,0 

ofi.a 

80.3 

80.7 

. 04?6 

2,842 

5 . 59 ? 

12*338 

2.1833 

31.054 

70.02? 

996. y 

299.4 

26.2 

79,g 

7s.o 

.0397 

2.646 

5.210 

Tl .487 

3.9353 

' 55,?73 

70.029 

9<?6.i 

299.2 

26.1 

78.9 

65.7 

. '349 

2.325 

4*57? 

10.094 

3.3982 

48.334 

70.029 

996, u 

?99,3 

26 . ? 

79.1 

56*3 

»03“1 

p, 004 

3 . 94 b 

8.698 

2*8442 

40.454 ’ , 

70.029 

996. L 

299.6 

26,4 

79.5 

48.9 

.0251 

1.670 

3.288 

7.250 

2V28BS 

32.551 u 

70.029 

996 • 

299,4 

26,7 

8 ( 5,0 

37.3 

.0201 

1,337 

2.632 

5 . 8 o3 

1,7604 

23.039 

70,029 

996.1- 

300,1 

27.0 

80 ,6 

28.7 

.0155 

1,031 

2.131 

4,478 

I.' 3162 

'Iff; 720 

tO. 029 

996... 

300.4 

27.3 

01.1 

24.4 

.-l33 

.881 

1.734 

3*824 

1.0941 

15,561 

70.029 

996. v 

300.7 

27.5 

81.6 

10.9 

.0104 

.686 

1.352 

2.900 

.8300 

11.206 

70.02? 

996* , 

30 1 . 0 

27.9 

82.2 

n.i 

..'073 

.482 

•?4? 

2.a93 

.5590 

' ‘7'.?63 

70.029 

996.^ 

•R01.5 

28.4 

8-i , 1 

13.4 

.0074 

.488 

.960 

2.117 

.5680 

8.07?' ( 

70.029 

996. U 

301.5 

28,4 

83.1 

19.7 

.0107 

.708 

1.394 

3.S74 

.8612 

12.?50 

70,02? 

996.., 

301.5 

' 28,3 

83.-- 

23.5 

. 128 

.847 

1.660 

3.677 

1.0497' 

' l4.?3l 

70.029 

996,0 

301.4 

28.3 

82.9 

28.5 

.0155 

1.028 

2.028 

4.464 

1.3032 

18,^36 

70.029 

996,0 

301.2 

28.0 

82.4 

37.4 

.0203 

1.343 

2.648 

5.832 

1.7685' 

25.153 

70.029 

996. U 

300,9 

47.7 

81.9 

46.4 

.<>249 

X .651 

3.252 

- -r.T«9 — 

"2.2590 ' — " 

32.730 

70,029 

- 996,0 

300,5 

27.4 

. 81.2 

55.8 

,0299 

1.984 

3-.?0? 

8.6X4 

'2«8f88 

— 40SOTJT-- 

70.029 

996. .) 

300.1 

26.9 

8o,5 

64.6 

.■>344 

2.286 

4.5(i2 

9.925 

‘3T3324 - - 

-4r.??r— 

?0.0g9 

996.* 

?99 , 6 

56,5 

79.6 

74.6 

.0396 

p.635 

5.18? 

Ti.i40 • 

31-9309" ' 

‘557tt0 

70,029 

996. U 

299.2 

26,0 

78.9 

82.4 

,0436 

2.906 

5.T22 

12.615 

4;476A 

63 ; 663 

»•««« 


**»#* 

<«»««« 

«««*•*» 








70.043 

*596 , £ 

300.4 

27,2 

80 . 0 








.026 

.4 

.7 

.7 

V .3 

DEVIATIONS 
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DATE: 7/8/76 


f 

Tfst mumber nj 


t-'LOV RftTF V£9SUS DIFKERENTI L PRESSURE 

p-.rt j test description 


contaminated condition-flow bate versus 
DIFFERENTIAL PRESSURE TOTAL OF 38.9 mg TO 
SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 415 PSIA (NOMINAL) 


FLOWMETER CONDITIONS 


TEST SPE C iMeN INLET CONDITIONS 


FLOvrf-iciER 0.\i£ 

tt * «»««** * * # ** ***** **** to ***** * 


F^O^MjtTeR TWO 


Flow r a T£ 
(acf») 

i p 2 AA)' 

r-i-ip 
(DEfi. F) 

FLOW R.'TF 
UCFM) 

PHESSURF, 

' (Psli) 

Tg'-iP 
(DEG. F) 


PRESSURE 

<PSU> 

AVG 
TEMP 
(OEG. F) 

AVG 

flow r*te 
(aCFH)‘ 

.88 

49.6 

95*5 

.92 

47.4 

87.0 


410.9 

fl6,4 

,Io5a 

.78 


• 95.3 

.81 

46.5 

86.6 


419.4 

85.9 

.6936 

.69 

7l # 4 

85 • l 

.7 

49.) 

86.5 


^16.7 

65. B 

.0030 

.611 

“9,7 

Bn-) 

.69 

*,8.7 

66.5 


418.7 

85,7 

' .0710 

.51 

?I«4 

65.2 

.51 

49.5 

36.7 


418,7 

85.9 

. 06o5 

.41 

*i^.9 

95*5 

. <+o 

/ 9.3 

07. < 


-18.7 

86,2 

.0481 

.31 

“t* ,7 

R5.8 

.30 

49.3' 

B7.2 


418.7 

86.5 

.0364 

.26 

=, .2 

84*3 

,;5 

49.9 

87.6 


4i 9.4 

86.9 

• 03oB 

,22 

“9.7 

85. F 

.21 

*9,5 

87 . 8 


' 19.4 

87,2 

.0250 

.15 

49.7 

84.8 

.14 

49,5 

87.9 


420.0 • 

87.4 

.0168 

.15 

49.9 

87. f 

. 1 3 

49,9 

> R. 


42-. 7 

87.5 

• 0 l 6 T‘ 

.22 

49,9 

rtft .8 

.-1 

49.5 

831) 


4?fi . 7 

87.4 

.0256 

.27 

= - .1 

86*5 

.?5 

4 9. .7 

97.9 


42 *..7 

87.2 

.03o8 

.32 

49.7 

R 4 , * 

.31 

49,1 

fl 7 . 8 


4p0.7 

87.0 

.0370 

.42 

??.7 

85.9 

.41 

49. 1 

87.6 


420.0 

06,7 

.6483 

• 52 

49,9 

35*6 

.51 

49.) 

87.4 


4''9 , 4 

06,5 

'T0603' 

.60 

5»,« 

85.4 

.61 

49.9 

87.*‘ 


418.7 

86.? 

.8721 

.70 

3l .4 

85*4 

.71 

49.1 

36,9 


418.) 

96.1 

.0636 

.79 

= 6.1 

P5:5 

.81 

48.3 

36.6 


4l 7,4 

86.2 

.0940 

.88 

4»,9 

85*8 

.91 

47.8 

66.8 


417,4 

86.3 

.1046 


>1 


0 


■ 1 



T£ST NUMBER 11 J 


TABLE 90 

FLOW RbTe VERSUS DIFFERENTIAL PRESSURE 

p^rt j test description 
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DATE: 7/8/76 

CONTAMINATED CONDITION-FLOW RATES VERSUS 
DIFFERENTIAL PRESSURE, TOTAL OF 38.9 m 2 OF 
SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 415 PSIA (NOMINAL) 


TtST 4PM. I MEN INLET conditions 


PRESSURE 

(PS1A» 

A VG 
iE?»P 
(ote. f) 

i>VG 

FLOW «aTe 
(•CFH) 

(iROSS 

DIFF. PRESS 

primary 

(PSIO) 

oRl'SS 

OIF F • PRESS 

secondary 

(PSrn) 

»V6 GROSS 
0 IFF. PRESS 
(pSIO) 

Tare 

UIFF. PRESS 
IPSIo) 

net 

DIFFi PRESS 
<p§10> 

410.? 

66,4 

.loss 

237.179 

237,179 

237,17? 

.002 

237, 177 

41?.*! 

85.9 

. 9J6 

183.585 

183.585 

183.685 

.001 

183,584 

Ala. ; 

3b.fi 

.08 0 

150,166 

lB.!,l6fi 

150,168 

.001 

150,166 

418. { 

PS. 7 

,11710 

118.327 

1 18.327 

118. 32j 

.001 

US. 325 

41U.J 

85.9 

.06 5 

93,489 

94, 367 

93.926 

.000 

93.926 

418,; 

8fc.2 

,n481 

6B.699 

49,147 

66.92? 

.000 

48.921 

418.; 

86,5 

. 0364 

48.433 

48 .97 p 

48.702 

,000 

48,700 

419.4 

36.9 

.03(8 N 

40.609 

4-:, 323 

40.466 

.000 

40.464 

419,4 

67.2 

.n23r> 

31.77 

31,482 

31.625 

.000 1 

31.625 

420.0 

07,4 

• n 168 

P.119 

19,867 

19.993 

.000 

19,992 

42o 

87.5 

.0 167 

2P.119 

20. 038 

20.07? 

.000 

20.077 

42 n,; 

07,4 

. 256 

32.537 

32.514 

32.576 

.000 

32,374. 

420.; 

87 ,? 

.0308 

40,603 

40. ifil 

40.495 

.000 

40,493 

420, ! 

67.0 

,0370 

49.309 

49,916 

49.612 

.000 

49,611 

420.^ 

06.7 

. -463 

6B.94H 

69.462 

69.2ob 

.000 

69.203 

419.4 

o6.5 

.0603 

9?. 643 

93.4-3] 

93.032 

,000 

93,030 

418.; 

66.2 

.11721 

120.534 

120.634 

120.534 

.001 

120,532 

418.1 

66.1 

.. BJ6 

152.059 

152, 56 

152. 5? 

.001 

152,658 

417.4 

>■>6. , 

.0940 

I84, 8A6 

184,646 

I84.846 

.001 

I84. 845 

417,4 

66,3 

.] .145 

229.613 

225,613 

229,613 

,002 

229,611 


DIPF. 

3 -3, a i)fl00F-05 ♦ 

-4,44ll0O£-O4 

(aCFM) + 1.50933E-01 

<ACFM}**2 * 

0 (ACFM)**3 
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TtST NUMBER 11J 


FLOW P.\Tc VthSUS DIFFERENTIAL PRESSURE 


P'RT j TEST DESCRIPTION 


CONTAMINATED CONDITION-FieM RATE VERSUS 
DIFFERENTIAL PRESSURE, TOTAL OF 38.9 mg OF 
SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 415 PSIA (NOMINA!,) 


TEST SPEdMtN INLET CONDITIONS 


NET DIFFERENTIAL PRgSS. 


PRESSURE 

**»*##*** * * ###* <hm> » 


Temper -turl 


flow rate 


KG/SU CM 

PS1„ 

DEG. K 

DEG. c 

?8.89l 

41 J.? 

3c3.4 

3 . .2 

29.484 

419.J 

303.1 

JO. 1 

29.438 

ny,; 

303.0 

29.9 

29.438 

41 b .f 

393. 

29,9 

29.438 

4ia. i 

303.1 

50, u 

29.438 

418. < 

3(i3.3 

3(1,1 

29.438 

418 .1 

3*3,5 

3a. 3 

^9,484 

419.4 

303,7 

90,5 

29.464 

419,4 

3.-,3,S 

3i.6 

29.530 

42V. «. 

3o3.9 

3’i. 8 

29.575 

4jO. J 

304,0 

30.9 

29.575 

420.; 

3o4.n 

3n,a 

29.575 

42./.; 

3.73,8 

37. 7 

29.575 

42 .,.; 

3o3.7 

3o,6 

29.530 

4£0,v 

303.6 

30.4 

29.484 

419.4 

303.4 

3o,3 

29.438 

4i“ . ; 

3 3 . 3 

37.1 

?9.393 

418.1 

303. J 

30.1 

29.347 

417,4 

3u3.P 

3(1.1 

29.347 

4l7.4 

3 -3.3 

3n«2 

*0*0# 

■»»*«» 

«««*« 


29,445 

415.0 

303,5 

30,3 

.084 

i.C 

.3 

.5 


UT^S/ 


oe.g. f 

MIN 

. CF'-l 

SCFM 

86.4 

8t. i 

. 1 l5'< 

2.868 

65.9 

73. 2 

.-1936 

7.593 

85.8 

6A . 7 

w 003*' 

2.295 

85.7 

55.1 

, 71 r. 

1.964 

/ 

85.9 

„ 6 , 9 

• 0 6 / ' a 

1.673 

66.2 

36.9 

.0461 

1.330 

96,5 

27.9 

, -364 

1 .0«6 

86,9 

*3*5 

.0 306 

.852 

87,2 

19.1 

.025' 

,692 

87,4 

12.6 

. 169 

,464 

97.5 

1 7.5 

.0167 

.463 

87,4 

19.5 

, 0256 

.710 

87,2 

23,6 

.03 'B 

.854 

87.o 

29.3 

,037n 

1.025 

86,7 

37.5 

. >483 

1,337 

86.5 

46.5 

.0603 

1.669 

86.2 

55.9 

• 72! 

1.992 

86.1 

65.0 

.0836 

,■'•307 

86.2 

73.1 

,094c 

2.591 

66.3 

»e*o<nt 

Si. 4 

.1045 

2.879 

86,6 





.5 


uN2 

K&/HK 

&N2 

LP s /HR 

KG/Sq cm 

differential 

psip 

5.642 

12.448 

16.6752 

237; IT7 

5#1 QO 

il.758 

1 2 . 9 o 72 

183,584 

4.5 15 

9.961 

10.5577 

150.166 

3.86; 

8.526 

8.3191 

118.325 

3 .,-94 

7.262 

6.6o37 

93»?26 

2.619 

5.772 

4,8456 

68, *21 

1.981 

4.366 

3.4 2 4 0 

48, Too 

1.67“ 

3.700 

2.0449 

40,464 

1.365 

3.004 

2.2234 

31.525 

• 9 15 

2.013 

1 . 4 o 56 

19.992 

• ?12 

2.011 

1.4116 

20.?77 

1.^9; 

3.080 

2.2902 

32.674 

1.68? 

3.708 

2.8470 

40.493 

2.HS 

4 . 45o 

3.488q 

49 .SH 

2.633 

5,804 

4,8655 

69,203 

3.282 

7.245 

6.5407" 

93,030 

3.?28 

6.647 

8.4742 

120.632 

4»54j 

10.016 

10.6907 

152,05? 

s.io; 

11.246 

12,9959 

184,945 

5.970 

12.499 

16.1433 

229,911 


DEVIATIONS 
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TpiJT NUMREN 1 1 K 


FLOW H a Te- VF.NSUS DIFFERENTIAL PRESSURE 
PiiRT K TEST DESCRIPTION 


CONTAMINATED CONDITION-FLOW RATE VERSUS 
DIFFERENTIA!. PRESSURE, TOTAL OF 53.9 mg OF 
SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 1000 PSIA (NOMINAL) 


FLOWMETER CONDITIONS 


TEST SPECIMEN INLET c ON DlTXONS 


FLCWl J.E* 0«r Fl w vMfrT^R *!>0 


Flow r a te 

" (ACFMf 

PRtaaUKc. 

(pais) 

Tf-NP 
(DEO.* F> 

FuOW R..TE ' 
(-CFm) 

PRESSURE. 

<PSlA> 

temp 

(OES. F) 

PRESSURE 

(PSli) 

6 VG 

TEMP 
(DEG. F> 

AVQ 

FLOW r a te 
(aCFM)' 

1 

• 86 

= v.4 


.90 

48.3 

’D.7 

1 07,9 

a8.2 

' , 6 * 21 " 

• 

• TO 

Pv.4 

65.7 

.81 

48.7 

7 t.6 

1 -07,9 

68.2 

,0392- 


,69 

P<-.4 

66*2 

.71 

48.9 

7 '.9 

107.9 

68.5 

.0344- 


,6G 

3U.R 

66*6 

.60 

49.1 

71. 

1 07.9 

68.9 

.0297' 

— 

.50 

4*. 9 

67.4 

.50 

49.1 

7 1 • 7 

1 >07,9 

69.5 

,0?*T" 

,1 

.41 

*7.7 

if>;I 

.41 

49.1 

2.2 

1 i07,9 

70.1 

.0201' 


I? 1 

= v,l 

69. 9 

.3. 

49.7 

72.7 

1 07.9 

70.8 

.0153' 


.26 

' **.7 

69. a 

,;5 

49.3 

73.3 

l 07,9 

71.5 

.0127' 

' 

.21 

49.9 

7 • * A 


49.7 

7-,.° 

1 07.9 

7 2 .4 

,0103 


.15 

*7.5 

7) .7 

.)* 

49,3 

74.5 

1 07.9 

73,1 

.0070 ' 


.15 

P'v.4 

73-2 

.14 

5-. 2 

75.6 

1 07.9 

74,4 

,0071 

il 

• 22 

Py.l 

73«-> 


49.9 

75.7 

1 07.9 

74.5 

.0106 


.27 

**.5 

7 3 * V 

.26 

49, T 

75.8 

1 07.9 

74.5 

.0129 


• 32 

49 , 1 

7-- 9 

oi 

49.3 

76, 

1-07.9 

74.5 

.0153 


.42 

49.9 

7? .4 

.41 

49.3 

75.5 

1 07.9 

74.2 

.0203 


.50 

P-.2 

71 -7 

.5v 

49.5 

75.7 

1 07.9 

73.7 

•;b2»9- 


.60 

49,9 

71*0 

.60 

68.7 

75. - 

1 07.9 

73.2 

.0294- 

j 

.69 

3 i. 2 

69.9 

.70 

48.9 

74 , R 

1 07.9 

72,4 

.0342 

1 

.76 

49.9 

6°.i 

.81 

48.3 

74. 1 

1 07.9 

71.6 

. 0386- 


.67 

a v.* 

66 .5 

.*1 

4«.l 

73.5 

1'07.9 

71.0 

.0435 
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P|_U-1 P,<TF VERSUS DIFFERENTI L PRESSURE 


TF^T HUNGER 11K P-fl.T ,< 
TtST bPE; i.'iEN IMLET •■OM'ITIOKS 


CONTAMINATED CONDITION-FLOW RATE VERSUS 
TEST DESCRIPTION DIFFERENTIAL PRESSURE, TOTAL OF S3. 9 mg OF 

SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 1000 PSIA (NOMINAL) 


■R.iSS gH 'SS 


PRESSURE 
CRbl A? 

.•V6 

<EMP 

(DcG. F) 

-ve 

FLOW H A Te 
( • C F M ) 

DIFF. PRESS 
PRIM .RY 
(oSIu) 

OIFF. PRESS 
ScCO.iOJRY 

c ps xr>) 

AVG GKOS5 

diff. pheSs 

(PS ID) 

TARE 

DIFF. PRESS 
IPSIO) 

NET 

DIFF. 'PRESS 
(PSID) 

101)7.? 

00.2 

.■•431 

66,657 

67.3’H 

66,98/ 

-0,000 

66.987 

101)7 «* 

&«*? 

. 3?2 

58.767 

59.4)7 

59. >92 

-0.000 

59.092 

1007. * 


• r3i f 4 

49.619 

5 .251 

49.933 

- 0.000 

49,935 

101)7.? 

08,9 

.1:2)77 

42.247 

41 ,9 ?4 

42.08b 

-0,000 

42,086 

1007. ? 

09. S 

. 247 

33.620 

33. >86 

33.45/ 

-0.000 

33.457 

1007.9 

70.1 

,o2-a 

26.23 3 

23.9-J5 

26.084 

"•0*0 00 

26,084 

1007.7 

70. B 

.0133 

19.011 

16.772 

18.892 

-0.000 

18.692 

ioo7,7 

71.5 

.'>127 

15.457 

13,226 

16.342 

-0,000 

15.342 

XI) il 7. v 

7 2.4 

.01 3 

12.213 

11.9*9 

12. >91 

-0.000 

12.091 

1007.? 

7 7.1 

,00 70 

7.9 - 

7.7*6 

7.82m- 

-0.000 

7,825 

ioo7.7 

74,4 

. 01)71 

7.965 

7,974 

7.970 

-0.000 

7.970 

1007.7 

74.5 

.01 A 

, 12.40. 

12.426 

12.413 

-0.000 

12. *13. 

1007.7 

7 4.5 

.0129 

15.457 

15. 97 

15.42? 

-0.000 

15.426 

1007,7 

74.5 

.0lb3 

18.762 

18.715 

lB.736 

-0.000 

18,73? 

100?. 7 

74.2 

.02 3 

26,233 

26 # l 64 

26.198 

-0.000 

26,199 

1007,7 

77:, 7 

.0249 

33.628 

33.s>6 

33.572 

-0.000 

.33.57?, 

1007.7 

73.2 

.0294 

41.31« 

41.116 

41.217 

-0.000 

41.216 

1 0U7 » ? 

72.4 

. 342 

48.992 

44,0)9 

49, 3 r,b 

-0.000 

49.306 

1007.7 

71.6 

.0 

57. >12 

ST, 6' 6 

57.424 

-0,000 

57,424 

1007,7 

71.0 

.04 35 

67.157 

67,960 

67.35J 

-O.000 

67.554 


UlFF. 

PRESS = -1 ,6*'J0('E-0(. * 

-1.2c,930E-l)2 

<ACFM) ♦ 2. A8070E-01 

(aCFM)**2 ♦ 

0 <ACFM)**3 




TABLE 91 


PAGE : 3 

DATE: 7/8/76 


§6 



FLOW R«Tf VERSUS DIFFERENTIAL PRESSURE 


TEST NUMBER UK Part k 


test description 


CONTAMINATED CONDITION-FLOW BATE VERSUS 
DIFFERENTIAL PRESSURE, TOTAL OF 53.9 mg OF 
SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 1000'BSIA (NOMINAL) 


TEST specimen inlet CONDITIONS 


PRESSURE 

***#«*■»&**•###****» 


temper < T upt 

*«tf «*«««« ft «*&««« ft ft «ft ft «4r «»<**««« 


FLOW R*TE 

ftftft«ftftfttfftftft««ttftftft««eftftftftft*ftftftft***fttt*ft*ftftftftft«ftftftftft 


NET DlFFERENTUL- PRtSS 

ft«fttfftft«ft««ft#»ftft*<HHt« ** 







LITERS/ 



GNg 

GM? 

KG/SQ CM 


KG/SQ CM 

P51*. 

DEG. K 

u£G t r. 

oes. f 

MIN 

ACFM 

SCFM 

KU/HK 

L85/-HR 

DIFFERENTIAL' 

PS ID 

T0.86P 

JvoT^ 

293.3 

2-.1 

68.2 

84.1 

.■43i 

2.968 

5,845 

^ 2,886 

4.7 n 97' 

66;7§7" 

70.8&S 

1007.7 

H 9 3.2 

?T, 1 

68.2 

76.4 

. *3 9 j 

2.699 

5.31* 

11.715 

4,1546 

59.0?2 

70.865 

luol.7 

293.5 

2.1. -I 

63,5 

66.7 

. .344 

2.366 

4.652 

10.272 

3.5108 

49'.S3S 

70,865 

1<.0T.7 

293.7 

2'>.5 

68 ,9 

57.3 

. '297 

2.042 

4.02j 

8. 863 

2.9589 

42,086 

70.865 

1007.7 

594.0 

7 A. 9 

69.5 

47.3 

. ?47 

1. 69 2 

3*33’* 

7.344 

2.3523 

33.45r 

70.B65 

1007.7 

294.4 

21.2 

T),l 

38.3 

,.i 2 t'l 

1,377 

2 . in 

5,977 

1.8339 

26,084 

70.865 

1007 .7 

294.7 

21.6 

7r 9 * 

29.1 

."153 

1.047 

2.b68 

4.546 

1.3262 

'I5VJ9ZT'" 

70.865 

1007.7 

29= . 1 

22.0 

71,5 

2 „.l 

. 1127 

.870 

1.71* 

3*779 

1.67?6 " ‘ 

15; 342, ' 

70,865 

1007. 7 

295.6 

2 ?, 4 

72.4 

19.3 

» 0 1 1 ) 3 

,7o3 

1.38* 

3.(i52 

.8501 

12.091 

70.865 

1007.7 

296.5 

22.8 

T3.1 

12.9 

.•107.1 

.475 

•S3 5 

2.o60 

.550r 

Tit?? 

70.865 

1007,7 

?96.7 

23.6 

74.4 

13.1 

.0071 

.48? 

.950 

2« 095 

.5603 

r.? 70 

70.865 

1007. > 

296.7 

23.6 

74,5 

Hi) ,9 

. 01,16 

.723 

1*129 

3.138 

,8727' 

12.il? 

70.865 

1007.7 

296.8 

23.6 

74,5 

24.2 

. 129 

,876 

1.725 

3.8o4 

1.0847' 


70.865 

lvo7»2 

296.7 

23.6 

74.5 

23.8 

...153 

1.038 

2.048 

4.5o5 

1.3175 

18,73? 

70.865 

1007.7 

296,6 

23.* 

74.? 

33.5 

« »?'! 3 

1.383 

2*?2i 

6.O05 

1.8420 

26.1?? 

70.865 

1007.7 

296,3 

23.2 

73.7 

*7.7 

v- 

. >249 

1.697 

3.34(1 

7.369 

2.3604- 

-'33-,^T2- 

70.865 

1007.7 

296.: 

22.7 

73.2 

56.4 

,.;294 

2,007 

3*?Sf 

8.713 

2.8979 

41i?18 

70.865 

1007,7 

?95.6 

22.4 

7?. 4 

65.9 

. '34 j 

2.333 

4.394 

10.129 

3.4666 

49,306 

70.865 

1007.7 

295.1 

• 22, - 

71.6 

74.8 

. >386 

2.636 

5.189 

11.441 

4,0373 

57. *24 

70.865 

1)07*7 

294.8 

21.7 

7l.p 

84.4 

. -435 

2.976 

5.86 ' 

12.918 

4.7495 

67,554 

<>»»«» 

««««« 

»»»««• 

*»«*#* 

*«*»»•» 








70.865 

li»07tV 

H 9 5.2 

22.1 

71.8 








.000 

• +t 

' 1.1 

1.1 

1.9 

DEVIATIONS 









TABLE 92 ?AGE: 1 

DATE: 7/8/76 

FLOW SaTe VERSUS DIFFERENTIAL PRESSURE 

CONTAMINATED CONDITION- FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE* TOTAL OF 53.9 mg OF 

T{?»T NUMbEM XJL Part l Test DESCRIPTION SYNTHETIC contaminant ADDED. TEST SPECIMEN 

(S/N 020) INLET PRESSURE 415 PSIA (NOMINAL) 

FLOWMETER CONDITIONS TEST 5PECIMEN INLET CONDITIONS. 

*««»*«««* a#**###*#***####*******###*# 

FLOWf-tc^ER ONE FlOWM^TfR TWO 

444444 * 44444444*4444444 4444444444444 


flow rate 

PRtJPUHc. 

T F HP 

FLOW HaTE 

PRESSURE. 

l£vp 

pressure 

AVQ 

TEMP 

AVG 

flow rate 

<ACFM)~ 

<P?. X ,A) 

(OE«i F) 

UCFM) 

■ tPSlo) 

(DEG, F) 

<PSIM 

(DEG. F> 

' ‘UCFftr 

.88 

44,5 

78; 

.91 

47.5 

79 , a 

919.4 

79.2 

"‘.id34 

.79 

00,1 

78.7 

.81 

48.3 

79.9 

418,7 

79,3 

.0937 

1^9 

0 *;, 2 

78*7 

.71 

48.8 

■' .1 

4)8.7 

79.4 

.0828 

.80 

po.i 

78*9 

.60 

'.9, - 

H«,l 

418.1 

79,4 

.0717 

.51 

*.9,9 

78.8 

,50 

49,0 

8n,2 

410.1 

79,5 

,0597 

.41 

*2.9 

78;9 

» /.0 

49.2 

60.3 

4i8, i 

79.6 

• 0483. 

,31 

?v.2 

79.0 

.30 

49,8 

80.5 

418.7 

79.8 

,036T 

,27 

i?.5 

79.? 

• 06 

49.2 

8 ..6 

4i8.7 

79.9 

.0313: 

,22 

OU.A 

70; A 

•21 

50.2 

80.8 

•.18,7 

80,1 

.0255' 

.10 

So, A 

79.6 

.1? 

50.2 

80.8 

418,7 

80.2 

‘ V6156 

.14 

<♦2.9 

79*9 

,i 3 

49,6 

«I. J 

419.4 

80.5 

V6164. 

,22 

=>M.P 

79;9 

• 5 } 

50.0 

81.1 

419.4 

80.5 

.O 26 O 

.27 

44.9 

79;8 

a 76 

49,4 

"i.i 

419.4 

80.4 

™ ;03I4> 

.32 

OU.A 

79; 5 

«nl 

49.8 

81. 1 

418.7 

BO, 3 

.0376- 

,42 

?U.l 

79.3 

.41 

49.4 

8fi,8 

418.7 

80.1 

• 0489' 

,51 

49,9 

79,2 

• 50 

48 ,8 

8 n,fl 

418. 1 

80.0 

7SB90- 

,60 

00 , 

79*1 

• 60 

49.4 

8r,8 

*18,1 

79.9 

.071?' 

.70 

= v ,2 

79.2 

.71 

48.8 

Bo, 7 

417.4 

79.9 

.0035 

.78 

= >.l 

79. 2 

• 81 

48.3 

8 r* ,6 

416.8 

79.9’ 

' «6?39' 

,88 

72.7 

79.7 

.91 

47.7 

80.6 

416. i 

80.1 

.104* 
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FLOW RATE VERSUS differential pressure 

CONTAMINATED CONDITION-FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE TOTAL OF 53 . 9'ng OF 

TrST NUMBER I1L PART L TEST DESCRIPTION SYNTI'ETIC CONTAMINANT ADDED. TEST SPECIMEN 

(S/N 020) INLET PRESSURE 415 PSIA (NOMINAL) 


TcST SPECIMEN INLET CONDITIONS 


pressure 

(PSIA), 

AVG 

Temp 
(U tG. F) 

nVG 

FLOW RaTE 
(,CFM) 

gross 

DIFF* PRESS 

PRIMaRV 

(pSID) 

GRnSS 

DIFF. PRESS 

'SecAnoaRY 

IPSID) 

a vq gross 

DIFF. ‘PRESS 

(psio) 

tare 

DIFF. PRESS 
' (PSID) 

NET 

dIPF'.'PRMSS- 

(PSID) 

II 

41?.* 

19,2 

.1034 

257,256 

257,256 

257, 2S6 

,002 

J37,254 _ _ 

- 

418.1 

79.3 

, ‘>937 

206.752 

2s’.6.752 

206.752 

.001 

206.750 


4i8 t / 

/ 9,4 

.08 9 

165.086 

16*1,086 

165.086 

.001 

165.094 


418,1 

/ 9.4 

, n7 17 

13(1.364 

13 1.364 

130.364 

.001 

130.363 


418.1 

> 9.5 

.-,597 

99.430 

99,43o 

99.430 

.000 

99,429 


418,1 

7 9.6 

.0 ,83 

73.063 

73.5 7 

73,305 

.000 

73.303 

■1 

418. £ 

/9.8 

.0367 

51.311 

52.083 

51.697 

,000 

51.695 


418. { 

/ 9.9 

.0313 

43,177 

42,9 18 

43,042 

.000 

43.041 

_ 

41B.J 

8 «>.l 

. i255 

33.441 

33.244 

33.343 

.000 

33.341 


418 , 1 

« 0.2 

.0166 

20.444 

20.178 

20.311 

,000 

20.S09' 

«. 

419.4 

80,5 

. ( 1 184 

20.008 

19,949 

l’.?75f 

• 0,000 

19.977 

J 

419.4 

8(.,5 

,028() 

34,248 

34.1 6 

34.171’ 

.000 

34.176i 

419.4 

80.4 

.0314 

4?.8o5 

42.562 

42,683 

,000 

42.682 


4-ie . ? 

80.3 

.0376 

52.312 

53, -.29 

52.671 

,000 

32.669 


418. ( 

°l)»l 

.0489 

73.81.'- 

74.494 

74,152 

.000 

74.150 


418.1 

80.0 

.0598 

98.483 

99.483 

98,483 

,000 

98,482 


418.1 

/ 9,9 

,(.719 

130.046 

130.548 

130.048 

.001 

130.047' 


417.4 

/9.9 

. .835 

166.033 

166.033 

166.033 

.001 

166*631 

1 

416.8 

/ 9.9 

.0939 

307.067 

307.067 

207.067 

.001 

207.066 

* 

416,1 

* 0,1 

.1044 

271.776 

271,776 

271.776 

.002 

271,774 



TAPE DIFF. 

PRESS » -T.40000E-05 ♦ 

-4.44000E-04 

UCfM) ♦ 1.S0933E-01 

(ACFM) **2 * 

0 (ACFM) **3 _ 




TABLE 92 

FLOW R rt Te VERSUS differential pressure 

TfST NUMBER 11L PART l TEST DESCRIPTION 


PAGE: 3 

LATE: 7/8/76 

CONTAMINATED EONDXTION-FLOW RATE VERSUS 

differential pressure, total of 53.9 mg of 

SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 41S FSIA (NOMINAL) 


test SPECIMEN INLeT CONDITIONS 


PRESSURE 


temper .turl 

* ** *** e O (XHHf iHf 


FLOW Rate 

« * 1HHHHHHHXHHHH, #«• O »*»***««*« *#**»»*»*****<» |»# 


NET DIFFERENTIAL! PRESS 
«***#***#******#*•*#■#* 


KG/SQ C« 

PSIh 

DEG . K 

DE3, C 

des. f 

LITERS/ 

MIN 

AC Fm 

SCFM 

GNg 

KG/H« 

GN 2 

LBS/HR 

kg/sq CM 
DIFFERENTIAL 

PSl.D 

2 9.484 

4l?,4 

299.4 

26.2 

T9 . 2 

82*0 

. 1 034 

2,899 

SjTof 

12.582 

l 8 «oB 68 

H57.ZS+- 

2 9.43*? 

418. 1 

?99 ,4 

?6.3 

T9 . 3 

74.1 

• u937 

2.622 

5*163 

11.383 

14,5360 

206, T50 

29.438 

418,; 

299.5 

26.3 

79.4 

55.3 

.0828 

2.317 

4.563 

10.059 

II .6066 

165,08+ 

29,393 

4J8. i 

299.5 

26.4 

79,4 

56.0 

• i|717 

2.0(|4 

3.940 

8.699 

9,165+ 

130. 363 

Z 9 *3?S 

4l<i.i 

799. S 

;.-6.4 

79,5 

46.6 

.0597 

1.667 

3.y8J 

7*237 

6,9905 

".♦Z? 

29,393 

41?. i 

299.6 

26.5 

79.6 

37.3 

. .1483 

1,348 

2.S5J 

5.851 

5.1537 

73,303 

2?. 438 

41§. 1 

299,7 

26.5 

79,8 

?8»3 

.'367 

1.027 

2.024 

4.457 

3.63+5 

51.S?5 

Z 9.438 

418 . r 

299,8 

? 6.6 

79,9 

?4.2 

.'313 

.876 

1 * f Z 5 

3.805 

3.0261 

43.?41 

29.438 

416.T 

299.9 

26.7 

“ 0.1 

19.6 

.0255 

.711 

i.^oi 

3.Q8B 

2.3++1 

33,3+1 

29.438 

4 1 h . ; 

299.9 

26.8 

8 ; .2 

12.6 

. 166 

.465 

.?i5 

2. 020 

1.+279 

20.309- 

29.484 

41?. <* 

306.1 

“6.9 

SO. 5 

1 :.S 

,0164 

.460 

.90 3 

1.996 

1.40+5 

19,?77 

29,484 

♦ 1 ?.? 

3on.i 

26.9 

Bo. 5 

2 o. 0 

. U26j' 

.728 

1.43J 

3.160 

2 .+ 02 B 

3*. ITS 

29.484 

4(9.4 

Sfv/.l 

26.9 

8o.4 

24.2 

.•314 

,878 

1-72? 

3.811 

3.0008 

+2.682 

29.438 

418.; 

300.6 

26.8 

8 .]. 3 

?9. 1 

• 037 6 

1.051 

2jO70 

4.563 

3.7(j3o 

52,66? 

29,438 

418.; 

R99.9 

66.7 

80.1 

’7.9 

.0489 

1.366 

9.690 

3.930 

5.2133 

7+.150 

29,393 

418,1 

299.9 

26.7 

BO.O 

46. 5 

. o59fl 

1.668 

3,284 

7.24o 

6.92+0 

95.-402 

29,393 

41&.1 

299.8 

, 26.6 

79.9 

56.2 

« J7I9 

2,006 

3.?50 

8.708 

9.1+32 

130,0+7 

2 9 .34? 

41T.4 

o99,8 

2 6, 6 

79.9 

65.5 

.0835 

2«3?6 

4.580 

10.098 

11.6732 

166 , O 3 I 

29.302 

4l6 t ? 

299.8 

26.6 

79.9 

73.8 

,n939 

2.613 

5. 145 

11.345 

14.5582 

267.066 

29.256 

*«»«« 

416.1 

*##*» 

299.9 

«»««« 

26.7 

«*•»*** 

Bn.i 

8 ?.{) 

.1044 

2.899 

5* ?o2 

{2.585 

l 9 »lo76 

271iTT4 

29i?1 ( > 

418.4 

299.8 

26.6 

79.9 








.046 


.2 

• £ 

.3 

DEVIATIONS 









TABLE 93 PAGE: 1 

DATE: 7/8/76 

flow rate versus differential pressure 

contaminated condition-flow rate versus 




te s t number 

iim part 

*4 

TEST DESCRIPTION 

DIFFERENTIAL PRESSURE .TOTAL, OF 67.3 
SYNTHETIC CONTAMINANT ADDED. TEST 
(S/N 020) INLET PRESSURE 1000 PSIA‘ 

, nig OP 

SPECIMEN 

(NOMINAL) 



pLOtorfETER . 

conditions 



TEST SPECIMEN INLET 

CONDITIONS 

FLOWttcJER ONF 

FLOwMeTpR two 


AV0 
TEMP 
IDES, F) 

-• •• 

flow rate 

tACFM) 

PHtPSURc. 
ipaia) ' 

TfMP 
(DEG. FI 

FLOW R:Te 
( iCFri) 

PRESSURE, 

CPRlA) 

Te«P 
(OEG. F> 

PRESSURE 

(PSlA) 

AVQ 

FLOW R A TE 
TACBO" 

.87 

*8.7 

7A*ft 

.91 

47.5 

82. '' 

I 1 - 07. 9 

79.3 

.0427 

.78 

=>«,2 

76.1 

.81 

48.5 

Pi .5 

1:>04,0 

78, B 

.0391 

.69 

= _,.4 

7*5*9 

.71 

48 

-i .2 

"l 04, n 

78.5 

.0346 

.60 

=v.l 

76*1 

• £> 0 

49,0 

81. . 

1 04.0 

78.7 

.0296' 

,50 

3(1.1 

76.7 

.50 

49,0 

81.5 

1004,0 

79,1 

.0848 

.41 

= 4.4 

77 * 3 

.40 

49. a 

81 .« 

1> 04.0 

79.6 

.0203 

.31 

47,9 

7R.3 

.30 

49.4 

82,4 

1H04.O 

80,3 

.6158 - 

.26 

49.5 

70 .,, 

.25 

49.1, 

82.7 

i<o4.n 

80 • B 

.0186 

.22 

49.5 

79*5 


4^ • 7 

P 3 . ’ 

1*04.0 

8 I .3 

.0105 

,14 

49,5 

8r .4 

.13 

49.2 

83.5 

1057,9 

81.9 

'*6667 

.14 

= 4.4 

ai »6 

• 13 

50.2 

04 • 3 

1807.9 

83.0 

.0069 

.23 

49.5 

81 .5 

•22 

4^ *“5 

P 4.3 

1007.9 

8 2 .9 

.0109 - 

.26 

49, 5 

K * • 3 

.25 

49 . ■ 

• 14.4 

1-07.9 

82.3 

.0185 

.32 

= 0.1 

81-1 

« 

49.8 


l" 07. 9 

02.7 

.0154 ' 

.41 

49.7 

80.4 

.40 

49.0 

84.1 

1007,9 

82.3 

.0260 * 

.50 

49,5 

79;4 

• 5u 

48 1 5 

83.7 

1-07.9 

81.6 

.75844 

.60 

= v.l 

7R* = 

♦ 60 

49,0 

8*> « 2 

1 154.0 

80.8 

.0895 

.69 

= 4,4 

77.4 

.71 

48.8 

82.4 

lao4.o 

79.9 

.0346 

.78 

= u.2 

76*8 

.81 

40*5 

ej.B 

1**04 , 0 

79,3 

' .0390' “ 



87 


76.0 


91 


47,5 



TABLE 93 VAGE: 2 

DATE: 7/8/76 

flow rate versus differential pressure 

CONTAMINATED CONDITION-FLOW RATE VERSOS 




test 

k'UMRER 11H 

PART M 

DIFFERENTIAL PRESSURE, TOTAL OF 67.3 
TEST DESCRIPTION SYNTHETIC CONTAMINANT ADDED. TEST 
(S/N 020) INLET SRESSOHEi' 1000 PSIA 

mg OF 
SPECIMEN 
(NOMINAL) 

JfcST 5PtC>hEN INLET CONDITIONS 

■fr ft ***** *** ********* * * * ** *** * ***** ******* 





- • 

PRESSURE 

(PSUJ 

avg 

JEMP 

(DtG. F) 


aVS 

FLOW RaTE 
CCFm) 

r,R'.SS 

DIFF. PRESS 
PRIM..RY 
(oSIO) 

gR- ss 

DIFF. PRESS 

secondary 

(PSlh) 

A V6 GROSS' 
DIFF* PRE^S 
(PSIO) 

TARE 

DIFF. PRESS 
(PS loi 

net 

DIFF". “PRES 
(PSIO) 

1007. » 

'9.3 


.0427 

71,193 

7) .774 

71,483 

-0,000 

71,48* 

1004. v 

'8,6 


.<391 

63.( 74 

63.577 

63.325 

- 0,000 

63.326 

IOO 4.0 

16.5 


• 0 t46 

53,562 

54.1)9 

53.641 

- 0.000 

53.8*1 

1004,0 

'8.7 


.0296 

45.096 

44.867 

44.981 

- 0,000 

**,982 

1004. 0 

'9.1 


. 248 

36.172 

35.887 

36.030 

- 0,000 

36,030 

1004. o 

_'9.r, 


.0203 

28. U1 

27.9 P 

28 . ”39 

- 0,000 

28.035 

1004, w 

bq.3 


.0152 

20.008 

19,835 

19,921 

- 0.000 

19,922 

1004,0 

R0.8 


.0126 

16.081 

15,835 

15.958 

- 0,000 

15,958 

1004. 0 

R1.3 


.0105 

12.962 

12.81,' 

12.886 

- 0,000 

i2.8B6 

1007,9 

ol .9 


. n0"7 

7.966 

7.79- 

7.'87? 

- 0.000 

7,880 

1007.9 

03,0 


.0069 

7.9y3 

7.9 7 

7.905 

- 0.000 

7.905 

1007.9 

"2.9 


.0109 

13.39" 

13,3«A 

13,38? 

- 0.000 

13.390 

1007,? 

62,8 


.112- 

15,777 

15.66a 

15.685 

- 0.000 

15,685 

1007,9 

62.7 


,0lS4 

19.946 

19.892 

19.91? 

-0 ,000 

19.919 

1007,? 

62.3 


.021)0 

27.166 

27, ,48 

27.10? 

-0,000 

27,107 

1007,9 

°1 .6 


,< 294 

34 , 93 i 

34,853 

34,892 

-0.000 

34.892 

1004 .? 

60.8 


.0295 

44.167 

4 3 . 9 a5 

44 , 05 b 

- 0,000 

**<056 

1004. V 

'9,9 


.1)346 

53.061 

53,6. 4 

53.433 

- 0.000 

53.433 

1004. 0 

'9.3 


.039'' 

62.448 

62.947 

62.697 

-0.000 

62,698 

IOO 4 .? 

'H.6 


• f-4 )1 

72,065 

72.720 

72.39? 

- 0,000 

72,3?3 

• 

(ARE DIFF. 

• ’HESS 

= -1 .64000E-04 

♦ -1.2693oE-n2 

(ftCFM) ♦ 2.48 o7oE-01 

(flCFH) **2 ♦ 

0 < ACFM) **3 



TABLE 93 


PAGE : 3 

DATE: 7/8/76 


*n Q 

% 

>% 

Cfe 


CO 


flow pate versus diffehenti ,l prf.ssure 


TF^T number HP PftRT 


TEST DESCRIPTION 


contaminated condition-flow rate versus 

DIFFERENTIAL PRESSURE, TOTAL OF 67.3 mg OF 
SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 1000 PSIA (NOMINAL) 


test specimen inlet conditions 

■» # « « *4»4 ««#****« * # ft if «• fl- ff * #### # fl- * ## tt »4«# # * ********** 


NET DIFFERENTIAL PRtSS 


PRtSSORE 

ooooooofcooooooooooo 


lE'^PER ’TURt 

444 * 4 * 444 * 44444444 * 404 ** 0*4444 


flow r^te 

4 * 4440444 »* 4444 * 4 * 4 * 44444 ** 444 *** 444 * 44444*444444 


KG/SQ cm 

pSlM 

DEG, K 

DEG. o 

0E6. F 

LITrHS/ 

MI 

r CFM 

SCFM 

GN2 

K6/HR 

GN2 

LBS/HR 

K3/SQ CM 
DIFFERENTIAL 

PS.I.D 

T0.86S 

iOO?,? 

299.4 

26.3 

79.3 

8i.7 

. 427 

2.879 

5.665 

12.496 

5'. 0288 

T1.484. 

70t586 

lUOA,? 

2.99.2 

?,6.0 

78.8 

74.5 

.0391 

2.626 

5*171 

i 1 . 40 1 

4. 45g2 

*3.326 

70.586 

1004. 0 

899,0 

25,6 

78.5 

65.5 

,0346 

2,323 

4.S7J 

10.082 

3.7854 

53.541 

70.586 

1004. 

299,1 

25.9 

78.7 

55.9 

. 296 

1.987 

3.9l4 

8.625 

3.1625 

4*,?§2 

70.5B6 

1004*0 

299.3 

26.2 

79.1 

46.6 


1,666 

3*280 

7*232 

2.5332 

36,030 

70.586 

1004. U 

299,6 

26.4 

79.6 

37,9 

.0203 

1.363 

2.68? 

5.919 

1.9710 

28.035. 

70.586 

1004, J 

300 ,0 

26.8 

«».3 

28.2 

.0152 

1.019 

2.0fl4 

4.419 

1,4006 

19,922. 

70.586 

1004. j 

3 0 0 ■ 3 

27.1 

«o.a 

23.2 

. >126 

.84(i 

1.6S4 

3,647 

1.1220 

15.758 

70.586 

1004. o 

300.5 

”7 , 4 

61.3 

19. 1 

.OIOS 

.699 

l.rr; 

3.035 

,9o60 

12.986 

70.665 

1007.T 

300.9 

27.7 

8l,9 

12.3 

.0067 

.452 

.890 

1.963 

.5540 

7'.95o 

70.865 

l' 1 07 .9 

301.5 

28.3 

83.ft 

12.6 

, '069 

.460 

• 9fl$ 

1.997 

,5558 

7. *05 

70,865 

100(,4 

301.4 

Jfl .3 

8?, 9 

20.2 

.0109 

,730 

1,432 

3,171 

.9414 

13.390 

70.865 

1007.? 

301,4 

28.2 

82.8 

23.1 

. .U25 

,837 

1.648 

3,634 

1. 1()28 

' T5 r ,685 

70.86b 

1007.? 

3»1.3 

28.2 

82.7 

28.6 

. U54 

1.030 

2*02? 

4,473 

1.4004 

I’.’l? 

70.865 

1007.? 

301,1 

27.9 

Br,3 

37.3 

.OPOW 

1.339 

2.63/ 

5.813 

1,9058 

27.J07 

70.865 

1007.4 

300.7 

27.5 

81,6 

45.8 

.0244 

1.639 

3,225 

7.116 

2 • 4532“ 

34;«?? 

70.586 

1004,, 

300.3 

24.1 

8,-, 8 

55.5 

. '295 

1.973 

3 ,685 

8,567 

3.0975 

44,056 

70.586 

1004., 

299.8 

?6.6 

79.9 

65.4 

.'’346 

>.319 

4.56 / 

10.069 

3.7567 

53.433 

70.586 

1U04. v 

299.4 

26,3 

79,3 

74.1 

.0394 

2.615 

5.150 

11.353 

4,4 0 8l 

•62.69? 

70.586 

44444 

1004. v. 
4*44* 

299,!’ 

440*0 

25.9 

444444 

78.6 , 

444444 

82.1 

. i431 

2.996 

SjToi 

12,573 

5,0897 

J 72.3?3 

70,698 

1005,0 

300.2 

27,0 

80,6 








.134 

1*7 

. H 

• S 

1.4 

DEVIATIONS 









TABLE 94 


PAGE: 1 

DATE: 7-8-76 


FLOW R*Te VERSUS DIFFERENTIAL PRESSURE 

CONTAMINATED CONDITION -FLOW RATE VERSOS 
DIFFERENTIAL PRESSURE TOTAL OF 67.3 mg OF 

TEST number UN PART M TEST DESCRIPTION SYNTHETIC CONTAMINANT ADDED . ' TEST - SPECIMEN " 

(S/N 020) INLET PRESSURE 415 PSIA (NOMINAL) 

Ft-OWMETER CONDITIONS TEST SPECIMEN INLET CONDITIONS. ^ 

»**«»**«*** »»«««« #*<»**##* »**#♦** 

PLOWMlIeR ONE FL°W*eIE* Two 


avg aVg 


FLOW R A T t 

PRt 2 SURt 

Tpmp 

FLOW R,-Te 

PHESSURfr, 

Temp 

PRESSURE 

TEMP 

FLOW R fl TE 

(acfmI 

'P?Aa>* 

(DEG* F> 

UcFM) 

' (PSIa ) 

(DEG. F). 

(PSIa) 

(DESi F) 

‘ t aCFM > " 

. 8 ? 

Su.E 

n5;5 

• 86 

48.3 

87 ,. 3 

416*8 

85.9 

.0997 

.79 

Pu.4 

85.6 

.81 

48,7 

R6.5 

416,1 

86,0 

,0952. 

• TO 

= <, .4 

8S..4 

• 71 

49.. 

86.5 

A 16 .I 

86.0 

• 0840 

.61 

•*?.? 

Ss»4 

• 6 1 

,8.7 

86.7 

416.1 

86.0 

.071T 

,51 

= 0.2 

85.4 

,50 

49.4 

86.7 

416.8 

86,1 

.0605' 

.A 1 

0^,2 

Rb»5 

, A 0 

49.4 

87.0 

A 1 6 . 8 

66.2 

,0488 

,31 

49,9 

85.9 

.30 

49.4 

87.2 

4l6.8 

85.6 

'.6384' " 

.27 

?9.9 

8 A. 

.25 

49,4 

87.4 

4(6 , 8 

85.7 

’.0309 

.22 

ou .2 

84.*. 

.21 

<50. 0 

87.6 

417.4 

86.9 

.0254 

.15 

= ,4 

86.6 

,14 

50.2 

87,9 

417,4 

87,2 

.0172 

.15 

=<-.2 

87* i- 

• 1 ? 

50. Q 

HR. 2 

4ia.i 

87.6 

.016? 

..23 

4?, 7 

H6;9 

ol 

49. :> 

88.1 

418.1 

87.5 

' 70260 * 

i 2 7 

*9.7 

86j7 

»p5 

49.2 

« 8 . i 

413.1 

87.4 

*'7530 9 * 

.32 

7?.? 

86*5 


49,c. 

88 ." 

418.1 

87.2 

' ,0376 " 

.42 

49,9 

86.2 

.40 

49.2 

87.9 

417.4 

87,0 

, 0 * 86 _ 

■51 

49.9 

88.9 

• 56 

46.8 

87.7 

417.4 

86 . B •" * 

' ','6598 — 

.61 

-9.7 

8s.fi 

.61 

/8.7 

87.5 

<■16.8 

86.6 

.0715 “ ' 

.70 

72.9 

85.7 

.71 

48,5 

87.4 

416,1 

86.6 

.0830 

.78 

4?. 9 

85*9 

.8) 

48.3 

87.3 

4)5.5 

86.6 


.63 

49,7 

85*3 

.86 

47.7 

87.2 

415.5 

86.7 

%(5993" * 




TABLE 94 

flow Hate versus differential pressure 


T=-=T NUMBER UN 

PART k] 


test description 

TC.ST SPECIMEN INLET CONDITIONS 

«■*■**■ * * ** ***♦ P « * » V ** w * * ftO- tHXi * 





PAGE: 2 

DATE: 7-8-76 

CONTAMIMINATED CONDITION-FLOW RATE VERSUS' 
DIFFERENTIAL PRESSURE TOTAL OF 67-3. mg OF 
SYNTHETIC CONTAMINANT ADDED, TEST SPECIMEN 
(S/N 020) INLET PRESSURE 415 PSIA (NOMINAL) 


PRESSURE 

tPSlAt 

AVG 
1 £MP 
tOtG. F) 

4 V Q 

FLOW R A Te 
( -OFM) 

GROSS 

DIFF-* PRESS 
primary 
(PSIO) 

GRdSS 

gIFF. PRESS 
SECONDARY 

IPSId) 

4 vg gkos 3 

DIFF* PKe§S 
Tpsiu) 

TaRE 

DiFF. PRESS 
(PSIO) 

net 

□IFF.' PRESS 
(PSIO), 

416,0 

05.9 

,1)997 

292.875 

292,875 

292 ,87? 

.001 

292*873 

416.1 

06. • 

.*952 

255.674 

?55«67a 

255.674 

.001 

255.673 

416.1 

06.6 

.O 841 ' 

19S.US 

195.1, >5 

195.HS 

.001 

195.143 

41b, 1 

00 , 0 

.a717 

147,541 

147 .541 

147,541 

.001 

147,53? 

416.0 

06,1 

. 06 5 

112.547 

112.547 

112.04/ 

• 000 

112.546 

4 I 6.0 

06 • 2 

. 0 ,0b 

32.116 

B2,2H2 

82.199 

.000 

32.198 

416.? 


.0364 

55.566 

55,8 , x 

55.683 

,000 

55,682 

416.0 

06,7 

.03''9 

46.024 

45.732 

45,876 

.000 

45.877 

417. T 

06.9 

. 254 

35,024 

35,657 

35.791 

.000 

35.789 

417.4 

07.2 

. fil?2 

22,686 

22.152 

22.519 

.000 

22.517 

41B.1 

07.6 

.0169 

22,312 

22,237 

22.27? 

.000 

22.273 

416.1 

07.5 

,02 6 ' 

36.793 

36.b35 

36,714 

.000 

36,712 

416.1 

07.4 

.0 >09 

45,467 

45. -13 

45,340 

.000 

45,339 

4-ia.i 

07.2 

,0376 

57.319 

57,692 

57.50? 

.000 

57,504 

417.4 

07.0 

.0486 

80.263 

80,7 16 

80.48? 

.000 

80.483 

417,4 

06.8 

.0598 

109,710 

109,710 

10?. 710 

.000 

109,708 

416.0 

06,6 

. (1 7 1 5 

145.964 

145.964 

145.964 

.001 

145,963 

416.1 

06.6 

. 1^63 \ 

189.765 

1 89,785 

189,78? 

.001 

189,784 

415.0 

06.6 

.(•9;i9 

■>45 • 58b 

,>45.5^6 

245,580 

.001 

245,585 

415.3 

06,7 

.0993 

296,342 

296.342 

296.342 

,001 

296,341 


(ARE o.IFF, PRESS 

= -3.4if0Q0E-0A * 

-4.4400UE-04 

<ACFM) + 1.50933E-01 

(ACFM>*“2 + 

0 (ACFM) *»3 




TABLE 94 


PAGE: 3 

DATE: 7-8-76 


FLO'/ Hj-TE VERSUS DIFFERENTIAL pressure 


TC3T NUMBER UN PART M TEST DESCRIPTION 


CONTAMINATED CONDITION-PLOW RATE VERSUS 
DIFFERENTIAL PRESSURE TOTAL OF 67.3 mg OF 
SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 415 PSIA (NOMINAL) . 


TEST SPECIMEN INLET CONDITIONS 

« ****** tttt# ft tt »«*■»**■«■»•* #«« * *<H* ** Wtf W (HHtttlHHHUt ## «•# •«■«■ * 1** *«*« ■»*«« ««««« ««*»*** W« 


•: PRESSURE 

*««*»& 006 9 <.*««*»*■»» 


'EmPeR. TUR fc 

oooooooooooeoooooooOoooooooooo 


FLOW RftTE 

oooooooooooooooooooooooooooooooooottoooooooooooooo 


'NET DIFFERENTIAL PRtSS 

oooo at, a . a oooo oeO'o.oOOo 


KG/SQ CM 

P5i« 

OEG. K 

UE 6 , C 

OEG. P 

LIT-RS/ 

MIN 

*CFH 

SCFM 

bNj 

Kg/'H? 

GN 2 

LhS,HR 

KG/SQ cm 
DIFFERENTIAL' 

PS, ip 

2?.3 0 2 

4jb.o 

3 3.1 

29.9 

65.9 

77.4 

. 997 

2,745 

5i?0S 

11*914 

20.3910 

'292.273 

29.256 

416. 1 

303..-' 

30.0 

36,0 

73.8 

, i)95 ;> 

2.615 

5.is« 

11*354 

17.9756 

255.57? 

39,25b 

n <?. 4 

303.1 

30.0 

66.0 

64‘.9 

.084(i 

2.309 

4,94 < 

10*024 

13.7199 

195,143 

29,256 

4 1 b « * 

3>3.2 

3 0 . .1 

36, f 

55.2 

.".717 

1.971 

3.081 

8.557 

10.3730 

147, ?3? 

29.303 

416.? 

303. R 

30.0 

66.1 

46.5 

, 0605 

1.665 

3127* 

7.g g 9 

7.9127 

U2.?46 

2 ?. 302 

416,0 

3-13.3 

30.1 

66.3 

37.1 

,0480 

1.342 

2.649 

5.826 

5.7791 

82.1?B 

2 ? .302 

416,9 

3.-3 ,5 

3.1.3 

36,6 

27.6 

.0364 

l.UOl 

1,970 

4.344 

3.9148 

55',5?2 

29.303 

416.0 

303.6 

Jfl ,4 

66.7 

3.3 

,0 3 f9 

.840 

1.671 

3.683 

3*2254 

45.277 

2 ?. 347 

4-17,^+ 

303.7 

3Q .6 

06,9 

19.3 

.0264 

,700 

1.372 

3.038 

2 , 5x62 

35. /»? 

39.347 

417.4 

3:»3.S 

3 '-.7 

87.2 

12.0 

. -172 

.473 

.934 

2.555 

1.5831 " 

22,5l7' 

2?.3?3 

418* 1 

304, 1 

TO. 9 

67.6 

1 . , 6 

.0169 

,466 

■ 99 1 / 

2 .* Ogl 

1.5660 

22*27? 

2 ?, 393 

ny. a 

3(i4.'l 

3n.a 

87,5 

19.6 

,026 > 

.715 

1.40/ 

3.102 

2,5811 

36,/ 12 

2 ?. 393 

418.1 

3:3.9 

3 ' 1. 6 

07,4 

23.4 

.0309 

.850 

1*272 

3.689 

3. 1876 • - 

*5.33?" 

39,393 

UO.l 

3.-3 . 6 

3 (>.7 

07.3 

HB.7 

,->376 

1.036 

2*040 

4.498 

4.0429 

S7.?04- 

2 ? ,34/ 

n/.j 

303.7 

TO. 6 

«7.0 

■>7.1 

,0406 

1.338 

2;23J 

5.808 

5,6585 

80,4?3 

2?. 347 

HT«3 

31,3.6 

3o.o 

06.8 

45.9 

.0599 

1.647 

3.244 

7.151 

7. -7133- “ 

«9'.;/o? : 

39.302 

416,0 

3:3,5 

3fl,4 

86.6 

55.1 

.0715 

1.965 

3.070 

8.531 

10.2622 

145’.?63 

29, j>5b 

416.1 

303.5 

30.3 

06.6 

64 U 

.O 83 P 

2.277 

4*484 

9.886 

13.3431 

189. ( 84 . 

29.210 

Fl5.» 

303.5 

30,3 

06.6 

7?,8 

.0939 

2.574 

5.062 

11.172 

17,2663' 

H4S.585' 

29,210 

..... 

41b. 9 

OttttfiW 

3:;3.6 

»«»«« 

3<-.4 

*#»*** 

86.7 

*»*«** 

76.7 

.0993 

2.720 

5.35? 

11 *8o7 

20.8349 

296.341 

29.311 

416. v 

303.5 

30.4 

ob, 7 








,047 

• r 
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TABLE 95 


FLOW RATF. VERSUS DIFFERENTIAL pressure 


PAGE: 1 

DATE: 7-8-76 


TEST NUmreH HD PART n 

FLOWMETER conditions 


FLOWi.l-.j_ER OWE 


CONTAMINATED CONDITION - FLOW RATE versus 
TEST DESCRIPTION DIFFERENTIAL PRESSURE. TOTAL OF 83.5 mg 
OF SYNTHETIC CONTAMINANT ADDED . TEST _ 
SPECIMEN (S/N 020) INLET PRESSURE 1000 PSlA (NOMINAL) 

test specimen inlet conditions 


F^ow Rate 
(acfmi 

PRcssURl 
(pall) ' 

TEMP 
(DEfi. F) 

■ 86 

?u,l 

V *3 

• T B 

5 <:.2 

7 <i.o 

.69 

au.a 

7’:;1 

.60 


7 ■./. 

.50 

4V.9 

7::.R 

.41 

49, 9 

7l-6 

.31 

49,9 

7?. 6 

IZ? 

5U.,> 

73*1 

.22 

=>u.l 

73.6 

.15 

^•5 

7a« 5 

.15 

??. 7 

76 1 • 

.22 

?“.l 

76.2 

*27 

;?.t 

76. 

.32 

49.5 

75.7 

.41 

49.7 

75.1 

.51 

3-J.Z 

7A«? 

.60 

50.2 

73*4 

.69 

30,2 

7? .2 

,78 

3 .2 

7) .4 

.07 

?l .1 

7 .6 


FLOWMETER TWO 


FLOW Rare 
(ACFM) 

PRESSURE. 

(PSlA) 

temp 
(DEG. 1 

.91 

47.9 

76.1 

.81 

48.5 

75.7 

.70 

48.7 

75.5 

.61 

.,9.1 

75.5 

• 50 

49.1 

75.8 

.46 

49,3 

76.2 

.3 

49. S 

76.7 

, ; 6 

50 . 1 

77. t 

.21 

49.9 

77,4 

,)4 

49.3 

77.8 

.14 

(9,5 

78. 9 

.21 

49.9 

79.0 

.26 

49.3 

79.1 

• 3l 

49 . a 

79.1 

.40 

49.1 

78.9 

• 51 

49.5 

78,5 

.61 

.9.) 

77.9 

•71 

48.9 

77,2 

.81 

48.5 

76.5 

.91 

47.9 

75.7 


PRESSURE 

(PSlA) 

avs 
temp 
(DEG. F> 

flow Rate 
•(ACFMI 

1815.9 

73 ;2 

~o*zy~ 

1015.9 

72,8 

, 0 3B6 

1 15.9 

72,8 

,0338 

1-H5.9 

72.9 

.0296' -- 

1 .11.9 

73.3 

.0246' 

1 11.9 

T3.9 

, 020 0 

im.9 

74.6 ‘ 

;oi«6 — 

1 11.9 

75.9 

.0159 

1011.9 

75. 6 

.0104 

1 15,9 

76.1 

' .0071 ‘ 

1 15.9 

77.6 

.0071 

1015,9 

77.6 

.0106 

1 15.9 

77.5 

"ioiza- • 

1 15.9 

77.4 

.0151 

P15.9 

76,9 

.0198- 

1 11.9 

76.4 - 

111250 

1 '11.9 

75.6 

,0896- 

l f 1 1 .9 

74. T 

.0344 

1 11.9 

73.9 

. 0366' 

1-11.9 

73.1 

.0430 



1 1 


1-3 
Cl ts* 



TABLE 95 

FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


TF^T HU.'REH UO PART o 
TEST SPECIMEN INLET CONDITIONS 

IHUHHtifHXHttfttSttfMHHHHUHHHUHHUMHMUnHtc-inuMKUJe 


TEST DESCRIPTION 


PAGE : 2 

DATE! 7-8-76 

CONTAMINATED CONDITION - FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE. TOTAL OF 83.5 mg 
OF SYNTHETIC CONTAMINANT ADDED. TEST 
SPECIMEN (S/N 020) INLET PRESSURE 1000 PSIA 
(NOMINAL) 


OROSS GROSS 


PRESSURE 

(PSU/, 

AVG 
1EMP 
ides. Fj 

,.vs 

flow rate 
(*CFM) 

DIFF. PRESS 
PRIM 'R Y 
(PSID) 

DIFF. PRESS 
SECONDARY 
<PSId> 

fiVG GHOS a 
DIFF. PRESS 
■{PSID) 

tare 

DIFF. PRESS 
(PSID) 

NET' 

OIFFi PRESS 

(psrq). 

1015. * 

(3.2 

,0427 

77.951 

73,597 

78.274 

*0.000 

78,Z74 : 

lois,? 

'2.8 

.ii3«6 

67,49 • 

68.496 

67.993 

- 0,000 

67.993 

10iS.? 

'2.8 


56.60 ' 

57.449 

57.1-28 

-0.000 

57.028 

1015.9 

'2.9 

.0296 

48.645 

48,295 

48.470 

-0.000 

48,470 

1011.? 

'3.3 

. 1246 

38.192 

37.89-1 

38.041 

-0.000 

38.041 

ion. v 

(3.9 

.11200 

29.386 

29. ) i4 

29.211 

-0.000 

29.211 

1011.? 

'A. 6 

.0150 

20.588 

20.490 

20.58? 

-0.000 

20.58? 

ion.? 

'5,0 

,0129 

17.327 

17.113 

17,220 

-0.000 

17*220 

loll.? 

'8,6 

.01-9 

13.4i3 

13.226 

13.314 

-0.000 

13,314 

1015.? 

'6.1 

.0071 

8.788 

8,659 

8.723 

-0.000 

8,723 

1015.? 

'7.6 

. 00 FI 

8,725 

8.716 

8,720 

•0.000 

8.7ZI 

101S.? 

'7_.fi 

.Ol'H 

1 3 . 9 '< 1 

13.911 

13.90$ 

-0.000 

13,906 

1015.? 

'7.=: 

.0128 

17, Ol'- 

1 7, U *>6 

17.(136 

-0.000 

17.036 

1015.9 

(7.4 

.,il s l 

20.875 

20.691 

20.683 

•"0*000 

20 .883 

10l5.» 

'6.9 

. ; 198 

23.891 

28.8 4 

28.846 

- 0,000 

28,848 

1011,? 

'6.4 

.0250 

38.750 

38.639 

38,694 

-0.000 

38.694 

loll.? 

'5,6 

,0?96 

48,989 

47,663 

47.876 

-0,000 

47,876 

1011.? 

'4.7 

, ' 344 

57,484 

58,396 

57.940 

-0,000 

57,940 

lOlly? 

' 3*9 

ft 6 

67 ,7^0 

68.496 

68.11“ 

-0.000 

48 . lie 

1011.? 

'3.1 

,0430 

79.066 

79.360 

79.463 

-0.000 

79,463 


i*RE DIFF, PRES* = 

-1.64000E-04 ♦ 

m \ • 2£930E*'{)2 

(ACFM) ♦ 2.48070E-01 

<ACFM)**2 + 

0 < ACFM) **3 

' 
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DATE: 7-8-76 


FLOW RATE VERSUS DIFFERENTIAL pressure 


tfst number no 


part n 


TEST DESCRIPTION 


TEST .SPECIMEN INLET CONDITIONS 


CONTAMINATED CONDITION - FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE. TOTAL OF 83.5_mg. 

OF SYNTHETIC CONTAMINANT ADDED. TEST 

SPECIMEN (S/N 020) INLET PRESSURE 1000 PSIA 

(NOMINAL) 


NET DIFFERENTIAL- PRESS 


PRESSURE 

aaaaaaaaaeoaaaaeaav 


IEMPERaTURc 

* (HHUHHHHXHtttO » ««»» O * tMHUHHt « * « « 


flow Rate 



KO/SQ CM 

PSJA 

DEG. K 

DEG, C 

DEG, F 

LITERS/ 

MIN 

acfm 

SCFM 

GN2 
Kg/ H« 

GN 2 

L8?/HR 

KG/SQ CM 

differentia!." 

•psto- 

7l.4 2 3 

l.,lS.v 

296,. 

22.9 

73.2 

83.5 

. .427 

2.936 

5.781 

12.746 

S',Sn32 

78^274"” 

71.423 

lul5.’ 

?9 5 .9 

2?« 7 

7 ? .8 

75.4 

• 1386 

£.655 

5*22 1 

11)523 

4V7B04 " ~ 

- 67,993 ‘ 

71,423 

1015, » 

295,8 

22.7 


65.7 

.0338 

2,326 

4.57’ 

10.095 

4,0095 

57', 028' 

71.423 

1-J15.7 

295.9 

22.7 

72.9 

57.2 

. 1296 

2 , 933 

4i('09 

8.824 

3,4o78 

481470 — 

71.144 

1011.9 

296.1 

2 t,>. 

73.? 

47.2 

, ’246 

1.682 

3»3l i 

7 . 3 OO 

2.6746 


71,144 

1011.’ 

296.4 

23,3 

73.9 

38.1 

.0200 

1.366 

2.090 

5,930 

2,0538 

29, Zll • 

71.144 

U-ll. 7 

296.8 

23.7 

74,6 

28.4 

• Ol5 0 

1,021 

2.010 

4.432 

1 ,4476 

"Zo"l-*f9' ~ 

71.144 

1011.’ 

?97.1 

23*7 

75.0 

?4«5 

•’ l? 9 

.082 

1.732 

3*827 

1.2107 

17'. 220 

71.144 

lull,’ 

297.4 

24.2 

75.6 

19.6 

,0134 

.710 

1.39( 

3.n80 

.9361 

13.2U 

71.423 

lulS.’ 

297 .7 

24.8 

76.1 

13.2 

. -on 

,483 

,954 

2 « p97 

.6133 ' “ 

8 <723, 

71.423 

1015.’ 

298.5 

25. ’ 

77.6 

13.2 

.007) 

.484 

.952 

2.099 

.6131 

8.721 

71.423 

lul5.’ 

298.5 

25.3 

77.6 

2n.4 

. 01-18 

.735 

1.442 

3.192 

• ?777 

13.906 

71.423 

lol5.’ 

298.5 

25.3 

77.5 

24.1 

. 128 

.871 

1.71? 

3.783 

111978 

nv?36 

71.423 

1 0 1 5 , ’ 

298.4 

25.2 

77.4 

- 28 -a 

. ilSl 

1.032 

2 N .03S 

4.481 

1.4682 

20.B83- 

71.423 

1015.’ 

298.1 

25..' 

76.9 

’7.7 

.1198 

1.350 

2.G59 

5.862 

2,0262 

28,-846 

71.144 

1011,’ 

297.8 

24. 8 

76.4 

47.8 

.0251 

1.702 

3.J5Z 

7.390 

•2iTzc*r — 

"Tie-. 894' - 

71.144 

1 ill. 7 

297.4 

24.2 

75,6 

56.8 

, 296 

2,il5 

3.?6S 

8.747 

3, 366o 

47.976 - 

71.144 

lull.’ 

?96.9 

23.7 

74.7 

66*3 

. '344 

,>.345 

4.01 ( 

10.179 

4.0736 

57.9*0 

71.144 

1011,7 

296,5 

23.3 

73.9 

74.7 

..i38^ 

2.637 

5.19J 

11.449 

4 ,'7892' 

68,118 

71.144 

«***« 

lull.’ 

296.. : 
*«*«* 

22.8 

«««»«» 

73.1 

»«<*»»« 

83.5 

. f'43i 

2.945 

5;799 

T2.784 

S.5868 

79,463 

71.283 

1 11 1 3 « 9 

2g7.1 

23,.. 

75.) 

• 







.139 

d « 4* 

.•4 

.3 

1.5 
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TABLE 96 

flow hate versus differential pressure 

TrbT .mUmrEH up P\RT p TEST DESCRIPTION 

FCOLI4ETFR CONDITIONS ■ 


Page : 1 

Date: 7/8/76 

CONTAMINATED CONDITION -FLOW RATE VERSUS 

DIFFERENTIAL PRESSURE, T()TAL 07.83.5 mg_ QE 

SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN (S/N 
020) INLET ERESSURE 415 PSIA (NOMINAL) 

TEST SPECIMEN INLEJ CONDITIONS 


FLOWi'.^iER ONE FlOv, ’M£T eR TWO 


flow rate 
'AC fMr 

PHL?SURt 

tPf.V. 

Tf^p 
(UES? F> 

FLOW R,T E 

uc£mj 

PRESSURE. 
' (PSU) 

Tfmp 
(DEG. F) 

pressure 

tPSI a) 

AV6 

temp 
(deg; fi 

-“SVs ‘ 
flow rate 
■<&CFM r 

• BE 

ww.y ‘ 

R 1 ■ 

• 8 5 

47.9 

8 ?. 8 

A17.4 

b2'.H 

171976 * 

.79 

sv .2 

8 i .5 

.01 

48. 5 

82.5 

915,5 

82,0 

;o?48 

•To 

=• .2 

81 *3 

.71 

48.9 

62.5 

9]5.5 

81.9 

.0337 

.60 

=w .2 

R Ui 

.60 

49.3 

8 ?. 5 

4]5.S 

81 . B 

• 0723 

,51 

tv 7 

Ml .1 

.51 

48.9 

P2.9 

915,5 

81.8 

-. 06(16 

.42 

aw. I 

HI .o 

• 4 0 

4^.5 

32.5 

415.5 

81.8 

.04«‘ 

.32 

tv . 9 

8 l .1 

.31 

49.5 

8?.5 

915.5 

81,8 

• - ;tj3TV 

.27 

3 v, J 

rti *2 

.25 

49.7 

R?.7 

Ai5,5 

B1.9 

• 0311' 

.22 

30. j. 

9) ?3 

. vO 

49.9 

83 . 7 

915.5 

82. 0 

.0253 

! 15 

30.4 

Hi .5 

.19 

50.2 

52.7 

915.5 

82.1 

- ;di73- 

.15 

Oll.t 

81 •<> 

.14 

5 '. 2 

62.9 

916. 1 

82.3 

.0173: 

• .22 

=o.? 

61 ?6 

. pl 

49,9 

83.9 

916.1 

82.2 

.0262 

.27 

??, 7 

3' .4 

.26 

49,3 

82.7 

9 J 6.1 

82.0 

•.03U 

.32 

tw.y 

Hi . 2 

• 3 1 

49.5 

a-. 7 

916.1 

8?,0 

.0376 

.92 

30.2 

81.0 

.41 

49.9 

82. 6 

915.5 

01.8 

.0581 

• 5 1 

9?. 7 

a «H 

.56 

48.9 

22 . 5 

915.5 

bi;6 • - 


,60 

4W.9 

an. 7 

1 60 

«8.7 

S 2.2 

• 19.8 

81. S 

.0715 

•To 

3u.l 

8 .7 

.71 

48.7 

82. 1 

919,2 

81.4 

,0?35 ! 

.79 

*?,9 

8 - *3 

• 61 

48.3 

• 2.2 

913.5 

01.8 

• O’** - 

.T 9 

Pw.4 


.81 

48.7 

63.7 

412,9 

82.4 

.0?52 
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TABLE 96 


PLOW PaTf VERSUS OIFFERENTI'L PRESSURE 


TfST NU*hER HP PaRT o 


test description 


CONTAMINATED CONDITION -FLOW HATE VERSUS • 
DIFFERENTIAL PRESSURE* TOTAL OF 83.5 mg OF 
SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 415 PSIA (NOMINAL) 


TtST SPECIMEN inlet conditions 


PRESSURE 

lPSIi> 

4 V 6 
1 EMP 

U)t 6 . F> 

„VS 

flow Rate 

( CFM) 

CROSS 

DIFF* PRESS 
PRlt-kRY 
(pSJD) 

GR'SS 

DIFF. PRESS 
SECONDARY 
<PSt d ) 

a V 6 6 ROS 2 

diff. 'press 
(psidT 

TaRE 

DIFF. PRESS 
(PSlDl 

NET 

DIFF.' PRESS 
tPSlQ) 

4^17. J 

“ 2.2 

.(,9 76 

310.190 

310.18(1 

310,180 

.001 

310.1 7? _ 

415.3 

02 . 

.’,943 

28f..62S 

28(1,825 

280.825 

.001 

28 0.823 

415.3 

»1.9 


209.17? 

p(l9. 17p 

209.172 

.001 

209,170 

415,3 

01,8 

.0723 

158.983 

158,983 

158.983 

,001 

158.982 

415.3 

01.8 

. {16 6 

119.211 

119,2)1 

119.211 

.000 

119,210 

4l5.p 

»l.b 

.0491 

8; 4.791 

87,33(1 

87, U 

.000 

87.0s9 

415.3 

oi.O 

, 0 3 f 4 

59.697 

60.164 

59.940 

.000 

39,939 

415.3 

01,9 

.'311 

47.986 

47,558 

47.772 

.000 

47,771 

415,3 

02 . 1 ' 

. ;253 

37.1 98 

36.73,'. 

36.914 

.000 

36.913 

415,3 

tv.i 

,l!l?3 

•■’3,446 

23.171 

?3 .31? 

.000 

23,31? 

416,1 

02.3 

.9173 

23.321 

23,3 6 

23.31? 

.000 

23.312 _ 

416,1 

02 . ? 

. 2 o 2 

33. 151 

36,053 

38, 1 1)2 

.000 

36,101 

416,1 

° 2 » 0 

.HSU 

47.615 

47. *84 

47,500 

,000 

47.499 

416,1 

02, 0 

• 4376 

59.321 

6.1,164 

59,755 

.000 

59.731 

415,0 

6 1.8 

.45 1 

84.913 

87. 9h? 

87,437 

.000 

67,436 

4lS,= 

«1. 6 

.0 598 

115.749 

115.7-.9 

115. 7 3 9 

.000 

115.738 

414,5 

= 1.5 

.->715 

154.88(1 

154.88,, 

154,880 

.001 

154.878 

414, c 

01.4 

. -8JS 

206.647 

2(’6.647 

206.647 

.001 - 

206,643 

413.6 

ol,8 

.■>949 

284.61? 


284.612 

.001 

284,611 

412,9 

0^,4 

.(>962 

298.817 

298,817 

298.817 

.001 

298,315 


i«RE DIFF. PRES? = 

-3.4uDOCE-05 

♦ -4.44009F.-04 

< aCFM) ♦ 1.5B933E-01 

(flCFM) **2 ♦ 

0 tACF_H>**3 

“ 
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FLOW RaTf VtPSUS DIFFERENTIAL PRESSURE 

CONTAMINATED CONDITION-FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE, TOTAL OF 83,5 mg OF 

TFST I'.U'iftEK IIP PfcRT p Test description synthetic contaminant added, test specimen 

(S/N 020) INLET PRESSURE 415 PSIA (NOMINAL) 

TEST SPECIMEN INLET CONDITIONS NET DIFFERENTI AL^PRt§§ 

#***»**ih«»*#*****«*#*****#*«**»******« ************* »*********#*********»*****#*»********o**«tt*it**********&* ,«#*«*-tt*»*****o###*»**. 


pressure ieupeRjTurc. flow Rate 

#*****#*«»* #**»•(>****«*#**#«»«■«•*»<.*****#*#«*»«*#*»*«****#*&#* 







LITpRS/ 



GN 2 

gm? 

KG/SQ CM 

1 

KO/SQ CM 

P51* 

DEG „ * 

DEG. C 

OEp . F 

MIN 

acfm 

SCFM 

KS/HR 

L 8 §/HR 

DIFFERENTIAL' 

PSID 

29.347 

417,9 

3 1.1 

27.9 

82.2 

76,5 

. .976 

2.71? 

5,335 

1 1,764 

21.ffo77 " 

■3nr.'iT?” 

29,210 

415.? 

300.9 

?7.0 

8?.0 

74.1 

.0948 

?. 6?1 

5,161 

11*377 

19.7438' 

280,023. - 

29,210 

415.= 

3,10.9 

27.7 

6 1 .9 

65.2 

,:B37 

2.314 

4,556 

10.044 

14,7o6l 

209-.170 

29,210 

415,0 

30 ,.B 

27.7 

81.8 

56... 

• ■ 723 

1.998 

3;?3S 

8,674 

11.1775 

I58.482; — 

2 ?. Ely 

415, => 

301'. 8 

7.7 

61.8 

• 7 

.0606 

1.674 

3.-95 

7 . ?67 

8.3813 

119. ZlO 

29,210 

415,0 

3oo. S 

27.5 

6 ) .6 

37.7 

. 491 

l .357 

2.672 

5.890 

6.1209 

87, 099’ 

29,210 

? 16 ,= 

3 r, r . 6 

27.7 

61. B 

28.7 

,'1374 

1.035 

2 »fl39 

4,494 

4.2ltl 

39,439 

29,210 

4lb.° 

-.00.9 

27.7 

61.9 

2^*6 

, 0 3 I 1 

.860 

1,693 

3.732 

3.3506 

iT.ITV 

2?, 210 

415,0 

300.9 

27.8 

62.0 

19.2 

.9253 

.700 

l,37g 

3.037 

2.5952 

36.913. 

29.210 

4l5,o 

3f 1. ■ 

27.8 

62.1 

12,9 

. 173 

.478 

,442 

2.076 

1.6393 

23i |I7- 

2 ?, 256 

Alo, i 

3vl.i 

,7.9 

8 ?. 3 

lp.9 

• u 1 7 3 

.478 

•84i 

?.075 

1.6390 

23i«2 „ 

2?, 256 

416. i 

3)1.1 

27.9 

62.2 

19.9, 

.0262 

.725 

1.42 ( 

3,146 

2.6767 

38.101 

29,256 

416,1 

• 3c 1." 

27,« 

82. • 

23.5 

. 311 

.861 

1,696 

3.739 

3.3395 

47.499' 

2?, 256 

415.1 

3(>0 ► 2 

24,6 

82 .,’ 

28,8 

. >376 

1.040 

2*044 

4,517 

4.2009 

59,791 

29,210 

415.0 

300.6 

' -,7.7 

81.6 

* 4 

.9501 

1.304 

2 i? 2 S 

6,009 

6,1474 

87.436 

2?, 210 

410,0 

300.7 

27,5 

61.5 

46.3 

, 0598 

1,655 

3*?»9 

7.183 

8.1372- 


29,165 

414.5 

3 0 6 • 6 

27.5 

Pl.5 

55.2 

. 715 

1.975 

3*88* 

8.573 

10.889a 

IS4,2T§ 

J 

2 9,119 

414. c. 

3 »r ,6 

>7.4 

81.4 

64.6 

.0635 

? ■ 3 0 4 

4*53^ 

10.001 

U* 

206,5*9. 

29.073 

413.P 

3,10.8 

27.6 

81.8 

73.8 

.0949 

2.612 

5,144 

11.341 

20,0102 

284;5ll 

2 ?,o 2 B 

412. V 

3 1,1 

2R. • 

82.4 

74.5 

.096? 

2.64o 

5.194 

11.462 

21.0088 

298.019’ 


»«*«* 



»»*<*<*# 








29,203 

415.4 

3 C 0 • o 

27.7 

ol.9 








,043 

« o 

.i 

.1 

.2 

DEVIATIONS 
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JO w 
cj r? 
S >■ 


FLOW RaTe VERSUS DIFFE«ENTI L PRESSURE 
TirbT UU--AFK UO PaRT q TEST DESCRIPTION 

FL07-IETER CONDITIONS 


CONTAMINATED CONDITION - FLOW RATE VERSUS 
DIFFERENTIAL PRESSURE. TOTAL OF 100.2 mg OF 
SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 1000 PSIA (NOMINAL) . 

TEST SPECIMEN INLET CONDITIONS 

»-»*« a-tnnnHHUHHHHHHUHHHH*## **»* #»**»*** 


FLO-'ii-iER ->Nt FLOvjMeTcP TWO 


Flow Rail 

(ACFM), 

(pai v) 

TF'iP 
tOES* F) 

FLOW R/,tE 
{■ CFM) 

Pressure, 

(PSl.i) 

*FMP 
(DEO. F) 

PRESSURE 

(PSl-i) 

AVG 
temp 
(DEG, F) 

AVG 

flow Rate 

UCFM! 

■ 8b 


79* 

.61 

47.6 

81.7 

1 

11.6 

79.3 

.0425 

.? B 

9 

' • 

76. ? 

.»l 

48.3 

*11.2 

1 

'11,9 

78.7 

.0387 

• b9 

•►9.9 

7‘-* 1 

.7 • 

4>'.S 

81.), 

1 

11.9 

78.6 

.0338 

.60 

•*». f 

Is* 

•6‘) 

90.5 

Ol.l 

1 

11.9 

78.6 

.0291 

.Si) 

?*.7 

74.6 

.5u 

48.9 

81.2 

1. 

11.9 

78,9 

.0245 

.'ll 

t?.5 

79. 1 

.4 • 

49.3 

>1 .4 

1 

11.9 

79.2 ‘ 

.0198 

•3£ 


77*9 

• -.0 

49.9 

a 3 , 8 

1 

11,9 

79.9 

.0i5 3 

.27 

47.6 

76.9 

.?§ 

4«.l 

83.2 

1 

'15,9 

81.6 

.0127 

.22 

3 -.l 

ii *2 

.21 

49.9 

m3. 4 

1 

15.6 

81.8 

.0104 

.15 

•.9,9 

I) i .8 

.14 

49.9 

o ,.7 

1 

15.9 

82.3 

,0070 

.15 

99.9 

Sl .« 

. ) 3 

49,7 

64.3 

1 

15,9 

83.1 

,0069 

* 23 

99.5 

R* 1 . 6 

• HI 

49,3 

’4.2 

1 

15.9 

82.9 

.0107 

.27 

99 .9 

Sl .6 

.23 

49,5 

84, l 

1 

15.9 

82,7 

,0127 

.32 

■+9.7 

8 »H 

.31 

49.3 

•4. 

1 

15.6 

82.4 

.0153 


99.5 

8 .1 

. a1 

48.9 

«*. 7 

1 

15.9 

81.9' 

.0199 

.Sl 

99,7 

7«. 2 

»Sx 

48.9 

8-3.4 

1 

15,9 

81.3 

.0246 

.60 

? .9 

7«*2 

.6 ) 

49.3 

+'2.7 

1 

15,9 

80.4 

.0296 

• 69 

6 v, . 

77. . 

.71 

,.9,l 

81.8 

1 

15,9 

79.4 

.0343 

.78 

99.9 

76.4 

.81 

48.3 

81.2 

1' 

’11.6 

78, B 

.0385 

.or 

a. .1 

75*7 

.91 

47.9 

8'. 6 

1 

11.9 

78.1 

,0430 
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FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


TFbT NUmRER llQ 

T&ST bptC^Ei* IjmLET CONATIONS 

, , . t , • 

PART R 

CONTAMINATED CONDITION - FLOfJ RATE„ VERSUS _ 
TEST DESCRIPTION DIFFERENTIAL PRESSURE. TOTAL OF 100.2 mg OF 
SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 1000 PSIA (NOMINAL) . 

PRESSUrlE 

<PSl4>, 

n VS 
IfcMP 

(Dtii. pi 

,-VG 

FLOW RaTe 
( CFl") 

i;Rl)SS 

OIFF. PRESS 
PRIMARY 
IoSIO) 

oRmss 

OIFF. PRESS 
SECONDARY 
'(psin) 

A V0 GUOS* 
diff.'PheSs 

7psioi; 


tare 

OIFF. PRESS 
(PSID) 

net 

OIFF. “PRESS' 
(PSID) 

10U.7 

(9.3 

, 425 

81,911 

82,7 .1 

02.306 


-0,000 

_82.3n6_ 

1011.7 

iti.7 

• 9.7*7 

71.733 

72.6)0 

72.160 


-0,000 

72 . 167 

1011. 7 

Id, 6 

.03JB 

59.737 

6i),6(!5 

60,171 


-0,000 

60,171 

loll . 1 

id. 6 

. 2*1 

48.973 

49.873 

49.423 


-0.000 

49.423 

1011,7 

(a. 9 

. iZ-iS 

40.H1 

39.798 

39.973 


- 0.000 

39.970 

loll. 1 

(9,? 

..U*« 

30,460 

3U.145 

30.302 


-0,000 

30 .303 

lllll.V 

(9,9 

. -153 

22.180 

21.-194 

22.041 


-0.000 

22.041 

1015,7 

01,6 

.11*7 

17.527 

17.6 6 

17.716 


-0,000 

17.716 

loib.7 

01.8 

. 0 1 '4 

14.022 

I3.78 0 

13.9 0 1 


-o.ouo 

13.901 

1015.7 

02. i 

,00 (0 

8,8/.. 

8.7m2 

8. Bo | 


-0.000 

8.801 

1015,7 

°J.l 

.0009 

8.716 

8.762 

8,73g 


-o.ooo 

8,739 

1015.7 

02.9 

.01 '7 

14.272 

14.293 

14,203 


-0.000 

14,283 

1015.7 

02.7 

.0127 

17,640 

17,663 

17.651 


-0,000 

17.651 

1015,7 

02.4 

.01*3 

21.939 

21.894 

1 21.915 


-0.000 

21.917 

1015.7 

• 1.9 

.01*9 

30.4. u 

3 1) , 3 1 7 

30.389 


-0.000 

30.389 

1015.7 

oi.3 

.0296 

40.141 

39.971 

40,056 


-0.000 

40,656 

1015.7 

o,i.4 

. 0296 

49.724 

5(1.5 14 

50,114 


-0,000 

50,114 

101bj,» 

'*•4 

.■)341 

60,86: 

61.552 

6l,2p7 


-0.000 

61.208 

1011.7 

/ti.U 

,03«5 

71.483 

72.284 

71.884 


-0.000 

71.884 

lOll. » 

^8.1 

«04'3') 

84.1)07 

84.9in 

84.459 


■0,000 

84.459 


i«RE OIFF, RRES& = -1.64000E-04 + -1 .26930E-O2 ( ACFM) ♦ 2.48070E-01 <ACFM)**2 ♦ 


0 < ACFM) **3 
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$8 


a rr 

8& 
far 
is fca , 


FLOW RATE VERSUS DIFFERENTIAL PRESSURE 


TEs>T n UM8ER 1 1q Part t 

TEST SPECIMEN INLeT CONDITIONS 

* » « * »#»«« « «#»« * * ««««« <>«»»« « » a » •»» «»«»#»»»«« * * * » •» *• e » » » a #■#« 


CONTAMINATED CONDITION - FLOW RATE VERSUS 
TEST DESCRIPTION DIFFERENTIAL PRESSURE. TOTAL OF 100.2 mg OF " 
CONTAMINANT ADDED. TEST SPECIMEN (S/N 020) 
INLET PRESSURE 1000 PSIA (NOMINAL) . 

NET DIFFERENTIAL PR&SS 
*■»#*»***»**#*»*«*»*****•#*»*#«***#*##*# *##*#*»»**»#*«** whhhhp 


PRESSURE 


IEMPERaTURl 

#(«#»»# ■»« 6 (HU* « »««« it 5 -iHHHHHUHHtfl- 


flow rate 

**#♦#*****##■»****#«*****#*»###*#***#**##*»**##*#* 







LITERS/ 



6 N 2 

QN2 

K07SQ CM 


K 6 /SQ CM 

PSIa 

DEC. K 

DES. 0 

DEG. F 

MIN 

CFM 

SCFM 

KU/HK 

LRS/HR 

DIFFERENTIAL 

P5,1,D' 

71.1*4 

1 'll.? 

299.5 

?6 * -i 

79,3 

01.6 

425 

2.374 

5#66 0 

12.478 

5,7867 

' 82,306 • 

71.144 

1011 , t 

299.1 

Htj ,9 

78.7 

7a»4 

. >'j87 

2.619 

5 E IS J 

11*369 

' 5.0730 

72.167 

71,144 

1011,7 

299.0 

25.9 

78.6 

64.6 

.0338 

2,287 

4.“oi 

9.929 

4,2304 

60,171 

'> 71.144 

l 'U>7 

299.1 

25.9 

73,6 

55.5 

. 291 

1.972 

3.68J 

8.561 

3.4748 

49,423 ' 

71.144 

1-11.7 

299.2 

? 6, 1 

78.9 

46*5 

.”245 

1.6SB 

3*26? 

7.197 

2. 8102 

39.^70 

71,144 

lou.7 

299.4 

26.2 

r9.2 

37.2 

.0198 

1,338 

2*§3? 

5.810 

2,1305 

30.30? 

71,144 

l Jli.7 

299. S 

26,6 

79,9 

28.7 

. 1153 

1 «i)36 

2. J3» 

4.496 

1.5496 

■ 22.041 

71*423 

1015.7 

300,7 

?7«5 

® 1.6 

23.7 

. H27 

.859 

1.691 

3.7 2 8 

1,2456 

IT. Tie 

71 .42 J 

iois .7 

300.8 

27,7 

81,8 

19,4 

.0104 

.704 

1 ,38 f 

3.057 

,9774 

13.901 

71.423 

i Jl5. 7 

3 1.1 

27,9 

32.3 

12.8 

■ i-u7o 

.471 

j?z ! 

2. o43 

.6188 

- 8.501- 

7i,423 

lois.7 

301.5 

?A,4 

®3.1 

1 

.A069 

.466 

ins 

2.024 

.6144 

8.f3? 

71.423 

iuis.7 

3 n 1 , 5 

28.3 

32.9 

19.9 

.01-17 

.723 

1,424 

3.136 

1.0042 

14.283- 

71.423 

1 I1&.7 

3.>1 . 3 

23.2 

32.7 

23.7 

. -127 

.858 

1.690 

3.725 

1.2410 

IT.$S1 - 

71.423 

ms.* 

3ol , 2 

2 B .-1 

32.4 

. 28.5 

.1153 

1.030 

2 i" 2 ?: 

4.472 

1.8409 

21.?17 

71,423 

U1S.7 

300,9 

27.7 

81.9 

"7.5 . 

. 199 

1. 147 

2,652 

5.846 

2.1365 

30.30? 

71,423 

lois.7 

300,6 

27.4 

“1,3 

46.8 

,j246 

1.667 

3,284 

7.239 

?.® 162 " — 

-40.056 

71.423 

lois.7 

3i)0 , 1 

26.9 

3(),4 

56.3 

. -1296 

2.005 

3.94' 

8.702 

3.5234 

50.114 

71.423 

U15.7 

P.99,5 

2 6 *3 

79.4 


• >343 

2 « 32® 

4.58j 

10.104 

4.3033 

61.208 

71.144 

loll. v 

299,2 

26.0 

78.8 

74.1 

.0385 

2.610 

5j139 

11.330 

5', 0540 ' “ 

-71.P64 

71.144 

1)11.7 

299,8 

25.6 

78,1 

82.8 

.043'! 

2.918 

5 . 74 ? 

{2*665 

5,9381 

- 34 , 43 »- 




****** 

**-**** 








71,297 

1 J 1 4 , 1 

300.1 

26.9 

80,5 








.138 

d « Nj 

.9 

.9 

1.5 

DEVIATIONS 
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page : l 

DATE; 7/8/76 

CONTAMINATED CONDITION-PLOW RATE VERSUS 
DIFFERENTIAL PRESSURE, TOTAL OF 100.2-mg OF. 
SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 415 PSIA (NOMINAL) 

test specimen inlet conditions 


FLO*Muj£R OME FLOWMeTeR TOO 


FLOW R A T t 

PKt??UHc 

Tpnp 

FLOW R a TE 

pressure* 

TfmP 

rressure 

AVG 

Temp 

AVG 

FLOW R A TE 

tACFM) 


(uen. f \ 

(acFM) 

(PsIM 

(DEG. F) 

(PSlA) 

(DEG. F) 

' (aCFNI" 

.81 

3?. 7 

7 *3 

• B 3 

47*9 

77.5 

417.9 

76*9 

' “ .'095 8 " 

.76 

?i.3 

76.1 

.81 

46.5 

77,3 

4l6 ,6 

76.7 

,0944 

.70 

»t .5 

75*8 

• 71 

48.9 

77.3 

4l 6 . <- 

76.5 

.0039 

♦ 60 

3C, ? 

7*5 . 6 

• 6 1 

4 9 ‘3 

77.3 

416.6 

76.5 

,07g4 

.51 

4?. 7 

7 s , 6 

.50 

48.9 

77.4 

416,0 

76.5' 

.0599- 

.42 

??.9 

76 -.7 

.41 

49,3 

'7.5 

416.- 

76.6 

.0492. ’ 

.32 

?■/ .3 

75.7 

.30 

49.9 

77.6 

416, f , 

76.6 

,0373' " 

.27 

^ i.3 

75.6 

. *?6 

49,9 

77.7 

416,- 

76.7‘ 

.0315' 

• 22 

sO.j 

76.0 

..1 

5 ( '.l 

77.8 

*16, 

76.9 

• 0256 

.15 

??.9 

7h .3 

• 14 

49,9 

78,1 

416.6 

77.? 

' .0173. 

.15 

4V.7 

76*8 

» l 4 

49.5 

78.4 

4)7.3 

77.5 

■;oi72 ' 

.22 

49.9 

76.8 

• pl 

49.5 

78,4 

417.-3 

77.6 

»5g58' 

.27 

4 V ,0 

76*7 

♦ P '6 

49.5 

78.4 

4)7.3 

77.5 

” .6317' ~ 

• 32 

■*•9.9 

76;6 

• ~1 

49.5 

78.. * 

4i6.6 

77.5 

.0373 ' 

.42 

49.9 

76«4 

.41 

49.3 

78,? 

4)6.6 

77.3 

.0489 

.51 

49.5 

76.3 

.51 

49.3 

77.9 

4)2.1 

77 -. r 

* • — ri56i5 — 

.60 

60.1 

76*3 

. 60 

/.9.1 

78,1 

16. T 

77.2 ’ 

.0719' — 

.70 

^.1 

76.3 

.71 

46.7 

77.9 

415.3 

77.1 

.6838 

.78 

49,9 

76i» 

.81 

46.3 

78. 1 

4) 4.7 

77; 5“ 

' " ”7oW ' 

• 79 

= ^.1 

77.4 

.81 

40.3 

78.3 

414.0 

77.5 
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T E ST niUPRER HP PjPT 


test description 


TtST SPc.('il'iEN INLET CONDITIONS 
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DATE: 7/8/76 

CONTAMINATED CONDITION-PLOW BATE VERSUS 
DIFFERENTIAL PRESSURE, TOTAL OF 100,2 wg OF 
SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 415 PSIA (NOMINAL) 


PRESUME 
IPS 1.4' 

»V G 
1 Et P 

' (OtG. F) 

jVQ 

Flo; 1 ' RaTe 
l/Cf-'M) 

-.ROSS 

DIFF • PRESS 
PRil-l.'RY ' 
(PSIO) 

SR-SS 

UIFF* PRESS 
SEcOfvooRY 
IpSlf) 

A ve GROSS 

DIFF* PReSs 
fpSID). 

Tare 

OIFF. PRESS 
(PSIo) 

NET' 

D IFF'." PR ESS 
(PSIO) 

417.-; 

<6.9 

. 0 9b8 

37,9.725 

3 G 9 , 7 25 

309,725 

.001 

30?.724_ 

416.0 

76. 7 

...944 

297. OBJ 

297 ,! 63 

297.08J 

.001 

297,082 

4 lb . >> 

/&.? 

-i.y 9 

218 . 3 HS 

218,363 

218.366 

.001 

218,387 

416,> 

/o,S 

.'"724 

164.97b 

164,976 

164.976 

.001 

164.975 

416,0 

/ 6.S 

. '5S9 

12.',.4i4 

12 ..414 

120.414 

.000 

120.412 

416. u 

/ 6. 6 

92 

69,252 

89,7*7 

89.505 

.000 

89,563 

416. J 

7 b, 6 

,t>373 

60,641 

61,513 

60,977 

.000 

60,976 

416, o 

/6.7 

..-315 

46,471 

48.907 

48.72? 

.000 

48,728 

416. • 

76.9 

. 256 

36. 156 

37.745 

37.951 

.000 

37,950 

416.0 

n,-i> 

,'i] 73 

04. 05b 

23.7 9 

23.882 

.000 

23.881 

417.0 

n,b 

. Ul 72 

23.495 

23,536 

23.516 

.000 

23,515 

41/ .0 

n,t> 

. 256 

37.599 

37. 63 1 

37.615 

,000 

37,613 

417.0 

77.5 

.4117 

48,471 

40,987 

48.7?? 

.000 

48,728 

416.0 

77,5 

.0373 

59.763 

60 , obi 

60.222 

.000 

60.221 

416.0 

'7.3 

. 489 

86.554 

| 

07.545 

87.050 

.000 

87,048 

4i?.l 

77.1 

.'1615 

118.517 

118,617 

118.517 

.001 

118,516 

416.0 

77.2 

.0719 

161.816 

161.81b 

161.816 

.001 

161.814 

4l5. J 

'7.1 

. 83H 

217.12“ 

217,] 

217.124 

.001 

217,122 

4l4 . / 

77.5 

. 0941 

?93. 03 I 

,)98, O 3 I 

298.031 

.001 

^98*030 

414. V 

77,6 

.1950 

310.673 

31. '1,673 

310.673 

.001 

310,672 


l.bRt IjIFF . PRESS = 

-3...0000E-05 + 

- 4 . 44 .OOVE-OA 

<4CFm) * 1.5O933E-01 

<ACFM) 6*2 + 

0 < ACFM) **3 
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FLOW R.Je VERSUS DIFFERENTIAL PRESSURE 

test fjur-RER n r part r test description 
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DATE: 7/8/76 

CONTAMINATED CONDITION-FLOW RATE VERSUS 
differential PRESSURE, TOTAL OF 100.2 mg OF 

SYNTHETIC CONTAMINANT ADDED. TEST SPECIMEN 
(S/N 020) INLET PRESSURE 415 PSIA (NOMINAL) 


test SPECIMEN INLET CONDITIONS 


net DIFFERENTIAL, PRESS' 


PRtSSORE 


!EMPERiTUHt 


flow Rate 

#**##**####*##*#*#**###*#*•»#######*#*»###**##*#*# 

* * * • • 







LITERS/ 



^2 

GNp 

KG/SQ CM 


K6/5Q CM 

PS1*. 

DEG. K 

DEG, C 

oeg. f 

MIN 

iCFM 

SCFM 

KU/HR 

LRS/HR 

differential 

PS, ID 

(>9.384 

417,? 

298.1 

24.9 

76,9 

75.8 

, 958 

2.688 

5,294 

11.670 

2I.775B 

3o9;T24'" 

2 9 ;2 ? 3 

4lt>;9 

298 . 0 

?_4,a 

76.7 

74.6 

. i'944 

2.643 

5.204 

11*472 

20.8869 

297". ?8Z * 

39.247 

416. » 

297,9 

24.7 

76.5 

65.9 

,i;839 

2,345 

4.filg 

10.182 

15.3541 

218.387 

29,247 

416. 

297.9 

24.7 

76.5 

56.8 

,i'724 

2.025 

3.98/ 

8 . 79 0 

11.5969 

164,975 

2 9 • 247 

416. 

297.9 

24.7 

76,5 

46*9 

. 599 

1.674 

3»29g 

7 • j67 

8,4658 

120 . 512 -- 

29,247 

416, w 

297.9 

24, 8 

76.6 

38.2 

. s>492 

1.376 

H;7o2 

5.972 

. 6.2927 

89,5o3"‘ 

29.247 

41p. . 

298. w 

24.8 

76.6 

28.9 

.':373 

l.fl44 

2.05? 

4.531 

4, 2870 

60 .?T 6 

29, 2 47 

410,. 

298.0 

?4,6 

76.7 

P4.3 

.'31* 

.802 

1.T3S 

3*827 

3.4359 ■ 

48.12? 

29.247 

416. v 

290.1 

24.9 

76.9 

19.7 

• •)2S6 

.715 

1*40/ 

3*102 

2.6682 

37'. 950 ’ 

29.293 

tl&.O 

298.3 

25.2 

77.2 

13.1 

, 173 

.485 

*954 

2.103 

1.6790 

Z3i«8l” 

29,330 

417. j> 

■3-98,5 

-.'5.3 

77,6 

1 3 ■ 0 

. )17, 

.481 

»?4“ 

2 . 1 ) 9 0 

1.6532 

23, Sis:- 

29.338 

4 1 / , 4 

2.98.5 

25,3 

77.6 

19.7 

,0258 

.721 

1.420 

3.130 

2,6445 " 

■ 37;SI3- 

29.338 

417.J 

298.5 

25.3 

77,5 

24.4 

, 317 

.888 

1.749 

3.B53 

3'. 4gS9- 

■-"48; 728 • 

29.293 

4lP.° 

298.4 

25.3 

77.5 

28.8 

. 1373 

1.043 

2.1,54 

4.526 

4.2339 

■6a.(f?r‘ 

29*2*4 

4lo.o 

?98. 3 

25.8 

77.3 

38 . li 

,0489 

1.368 

2*694 

5.940 

6 .I 2 OI 

87,048 

2 8 .918 

412,1 

298.2 

25,0 

77.1 

48.2 

.0615 

1,702 

3.350 

7.386 

3.3325 

— ■ 

29.247 

416. 

298,3 

25.1 

77.2 

56.4 

. 1719 

2.009 

3.95? 

8.720 

11.3767 

i6r.gi4 

2 9. 2 01 

t15.j 

298.2 

"5.1 

77,1 

65 • A 

. irB 38 

2*335 

4*596 

10*138 

15, 2652 

217.122 

29,155 

**!?. 

£98,4 

25.3 

77.5 

74.0 

.0941 

2.618 

5.156 
■* * ^ 

11*366 

20,9536 • ■ ■ 

■ 29B;iJ35 ~ 

29.110 

414. . 

298.6 

25.5 

77.3 

74.3 

• 095a 

2.636 

5.190 

11.441 

21.8424 

310.672' - 


***** 

***** 

****** 

****** 








29.<!4(. 

“lo. . 

2 c >8 *2 

25.0 

77.1 








,058 

*o 

.2 
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